November  21,  1 


MgQIiMiIiIiIiIiIiIiMiMTO 


Gravity  mahea  convtying  ovar  rough  ground  eaay. 


Portable  aectiona  can  be  moved  about  at  will. 


The’  Solution  of  Your 
Conve5dng  Problems 

The  extensive  use  of  the  Mathews  Gravity  Roller  Conveyer  in 
Government  work,  and  in  hundreds  of  industrial  concerns  repre¬ 
senting  practically  every  line  of  business  is  conclusive  evidence  of 
its  efficiency.  Labor  shortages,  excessive  payrolls,  delays — losses 
from  these  sources  are  surprisingly  reduced  by  the 
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The  value  of  such  a  gravity  conveying  system  is  particularly 
marked  at  the  present  time.  Every  man  is  needed,  and  prac¬ 
tically  every  man  employed  in  conveying  work  can  be  released 
by  the  installation  of  this  system.  Not  only  does  it  perform  the 
same  work  more  quickly  and  reliably,  but  it  pays  for  itself  many 
times  over  in  labor  saved.  Just  a  man  at  each  end  to  load  and 
unload — gravity  does  the  rest 

The  Mathews  Gravity  Roller  Conveyer  is  manufactured  in  straight  and 
curved  sections  of  steel  ball  bearing  rollers.  Special  devices  are  manufac¬ 
tured  for  special  needs  and  the  requirement  of  practically  every  operation 
can  be  provided  for.  Let  our  engineers  estimate  on  the  system  you  require. 

MATHEWS  GRAVITY  CARRIER  COMPANY 

118  Tenth  Street,  £11  wood  City,  Pa. 

Branch  Factories :  TOTonto,  Canada  —  London,  England 
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Let  Public  Works 

Take  Up  the  Slack 

Each  day  that  labor  is  unemployed  there  is  an 
jjconomic  loss  to  the  community.  Every  man  not 
employed  is  either  a  public  charge  or  an  idle  producing 
unit,  and  since  it  is  certain  that  return  to  r.peace  basis 
will  take  some  time,  public  works  should  absorb  labor 
as  fast  as  possible,  even  under  conditions  w.iich  might 
seem  uneconomical  on  account  of  high  wage  scales  and 
high  prices  of  materials.  Even  if  the  public  pays  a 
greater  price  for  public  improvements,  it  prevents  the 
economic  loss  due  to  idle  man-power.  If,  to  prevent 
unemployment,  the  army  is  demobilized  slowly,  the 
public  pays  for  the  maintenance  of  the  soldiers.  It 
would  be  better  to  demobilize  as  promptly  as  vhe 
military  situation  permits,  increasing  the  amount 
public  work  to  such  an  extent  as  to  prevent  unemploy¬ 
ment.  Such  a  course  would  mean  permanent  and  sub¬ 
stantial  returns  for  the  money  spent,  whereas  the 
maintenance  of  men  in  camp  after  the  military  necessity 
ceases  is  a  dead  loss. 

A  Slogan  for 

Reconstruction 

WITHOUT  guiding  principles  of  high  character  no 
movenMnt  or  agency  can  come  to  great  success. 
The  war,  for  aaaimle,  took  on  a  new  character  after 
President  Wiliian  had  crystallized  its  purpose — “to  make 
the  world  safe  for  democracy.”  In  this  period,  simi¬ 
larly,  the  results  will  be  great  or  small,  la.sting  or 
ephemeral,  according  to  the  spirit  by  which  reconstruc¬ 
tion  is  animated.  Some  may  want  to  restore  the  pre-war 
.•♦tatus  in  its  fullness,  regardless  of  cost,  others  may 
contend  for  all  the  structure  and  gains  of  war  times 
without  recognizing  the  disappearance  of  the  conditions 
which  brought  them  about.  Between  these  contenders 
will  be  all  manner  of  compromise  positions,  based,  in 
many  cases,  upon  the  personal  advantage  of  the  scheme 
to  the  proponent.  It  will  be  difficult,  of  course,  to 
eliminate  selfishness,  but  after  what  the  world  has 
endured  in  these  four  terrible  years  it  should  be  possible 
to  get  men  in  the  mass  to  accept  in  so  great  an  enter¬ 
prise  high  ideals  and  guiding  principles.  So  only  can 
we  bring  out  of  the  welter  of  war  a  better  social  order 
and  one  that  will  be  lasting.  We  waged  the  war  for 
“justice  and  humanity.”  So  let  us  carry  on  our  recon- 
^‘truction.  War-made  institutions  should  be  judged  by 
those  standards,  and  fall  if  they  fail  to  conform  to 
them.  The  time  for  idealism  and  sacrifice  did  not 
end  on  Nov.  11.  It  will  not  end  until  the  last  adjust¬ 
ment  between  war  times  and  peace  has  been  made. 


Restrictions  Removed 
From  Road  Building 

IT  IS  good  news  to  the  highway  engineers  and 
builders  of  this  country  that  all  restrictions  (save 
those  relating  to  the  obtaining  of  steel  and  the  Hoating 
of  bond  issues)  have  been  removed  from  highway 
building.  Simultaneously  with  their  removal  the 
function  of  the  United  States  Highways  Council  ceases. 
For  the  last  there  will  be  no  regrets.  The  council, 
charged  with  a  selective  task,  interpreted  its  work  as 
being  almost  wholly  restrictive,  and  its  record  accord¬ 
ingly  is  not  such  that  its  late  demise  will  cause  any 
sorrow.  Highway  work  can  now  go  forward  wherever 
money  is  available  from  taxes,  while,  in  addition,  it 
is  reasonably,  certain  that  the  Capital  Lssues  Committee 
will  look  with  favor  upon  bond  i.ssues  for  road  work. 
In  fact,  we  expect  the  committee  to  welcome  such 
issues,  for  a  large  amount  of  work  must  be  undertaken 
sl^ortly  if  we  are  to  pass  from  a  war  to  a  peace  basi.s 
without  widespread  unemployment.  It  is  not  too  much 
to  say,  therefore,  that  the  restrictions  on  highway  build¬ 
ing  are  off  and  that  the  road  needs  of  the  country  can 
again  be  fully  met.  There  is  big  work  to  be  done, 
and  in  the  doing  of  it  the  highway  builders  of  the 
country  will  be  sure  of  full  support  from  the  public. 

Reconstruction  Before 

the  War-Service  Committees 

IN  THE  first  week  in  December  there  will  be  » 
general  meeting  in  Atlantic  City  of  the  war  service 
committees  created  at  the  suggestion  of  the  Government 
in  some  367  industries  or  crafts.  “What  of  reconstruc¬ 
tion?” — that  is  the  bior  question  which  the  committees 
have  been  asked  to  ice.  In  a  sense,  it  will  be  the 
introduction  of  the  i-iustries  of  the  country  to  their 
new  role,  that  of  demobiUzing  industry,  of  fore.seeing 
the  difficulties  that  are  ahead  and  of  arranging  for 
an  orderly  and  peaceful  transfer  of  the  country’s 
factories  and  enterprises  from  a  war  to  a  peace  basis. 
The  meetings  will  be  of  tremendous  importance.  On 
the  decisions  reached  will  depend  the  attitude  of  the 
nation’s  industries  during  reconstruction.  That  the 
decisions  will  be  wise,  that  they  will  be  vigorous,  that 
they  will  be  so  appealing  as  to  win  universal  support, 
will  be  the  prayer  of  every  American.  The  penalty 
for  vacillation,  for  .selfishness,  for  a  weak  attack  is 
serious  for  industry  and  for  the  country;  under  tho.se 
conditions  the  thinking  business  men  of  the  nation 
would  have  little  infiuence  on  the  progress  of  recon¬ 
struction,  and  the  whole  great  problem  would  be  cast 
into  the  hands  of  the  politicians.  Already  the  latter 
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are  quarreling  over  its  handling.  If  they  are  allowed, 
unchecked  by  the  thinking  elements  of  the  community, 
to  settle  the  grave  questions  at  issue  on  the  basis  of 
bargaining  and  political  advantage,  the  country  is 
destined  to  suffer  from  the  mischief  that  will  ensue. 

Engineer  Heads 

Citizenship  Efforts 

S  A  reconstruction  measure,  the  Dallas  Chamber 
of  Commerce  has  appointed  an  engineer  to  develop 
a  department  to  increase  community  spirit  and  char¬ 
acter  of  citizenship.  Successful  business  development, 
just  like  successful  community  life,  is  more  dependent 
upon  character  of  citizenship  than  on  increase  in  popu¬ 
lation  or  in  number  of  factories.  Charles  Saville,  the 
new  director,  is  a  sanitary  engineer,  has  been  con¬ 
nected  with  the  Dallas  Board  of  Health  for  several 
years  and  has  traveled  much  abroad.  He  is  well  fitted 
by  experience  for  this  important  task.  Mr.  Saville 
recognizes  that  two  of  the  most  important  industrial 
problems  are  labor  shortage  and  the  lack  of  sympathy 
and  cooperation  between  capital  and  labor.  He  proposes 
to  meet  the  former  difficulty  through  increased  labor 
efficiency,  by  making  the  worker’s  home  and  his  com¬ 
munity  surroundings  more  desirable.  A  bureau  of 
industrial  relationships  will  study  local  labor  problems 
and  be  prepared  to  ease  the  relations  between  employers 
and  employees.  It  will  anticipate  and  relieve  certain 
kinds  of  working  conditions  before  they  become  so 
intense  as  to  cause  serious  and  difficult  situations. 
That  Dallas  has  chosen  an  engineer  for  this  work  is 
gratifying.  Accustomed  to  studying  causes  and  effects 
and  trained  in  the  search  for  facts,  he  is  better  qualified 
than  any  other  specialist  for  such  a  task.  The  profes¬ 
sion  will  be  glad  of  Mr.  Saville’s  opportunity  and  will 
be  interested  in  the  results. 

Engineer 

Personals 

•^WS  of  the  movements  of  engineers — ^their  ap¬ 
pointments,  promotions,  changes  and  resignations — 
is  of  such  interest  in  professional  and  commercial 
circles  that  the  notes  published  in  the  “Personal” 
columns  of  Engineering  News-Record  weekly  are  very 
widely  read.  Very  soon  they  will  receive  added  im¬ 
portance.  because  we  shall  try  to  record  therein  the 
return  to  civil  life  of  the  thousands  of  engineers  and 
contractors  who  have  been  in  the  service  of  their 
country.  As  our  readers  well  know,  we  tried  to  record 
their  entry  into  military  or  public  service.  That  was 
important,  because  it  showed  the  extent  to  which  engi¬ 
neers  and  contractors  were  backing  the  Government  in 
its  great  enterprise.  Yet  the  new  “personals” — those 
of  demobilization — will  be  all  the  more  important  be¬ 
cause  they  will  enable  friends  to  get  in  touch  again 
with  each  other  and  will  tell  to  all  interested  in  engi¬ 
neering  work  the  positions  which  the  returned  soldiers 
and  civilians  in  Government  service  have  taken  up.  For 
the  supply  of  news  of  this  sort  reliance  must  be  placed 
largely  on  those  directly  concerned  or  on  their  friends 
and  business  as.sociates.  We  strongly  urge  upon  all  of 
our  readers  the  prompt  sending  to  us  of  news  of  the 
reentry  into  civil  life  of  men  from  the  civil  engineering 
ranks,  both  engineers  and  contractors.  We  shall  avail 
ourselves  of  the  ordinary  military  and  public  sources 
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of  information,  but  these  will  not  tell  the  positions 
to  which  the  men  are  going.  Of  course,  we  want  new" 
of  all  changes  pertinent  to  the  civil  engineering  field 
but  at  this  time  in  particular  we  appeal  to  readers  for 
news  regarding  those  who  are  leaving  the  service  of 
their  country,  whether  they  have  been  in  uniform  or 
not. 

Primitive  Construction  Methods 
Necessary  in  an  Age  of  Tools 
ONSTRUCTION  methods  of  the  pioneer,  despite  a 
quarter  of  a  million  miles  of  railway  and  our 
multitude  of  machines,  have  an  important  place  in  the 
work  of  the  engineer  even  today.  The  mechanical  helps 
of  the  lumberman  are  many  and  most  efficient,  but 
the  constructor  must  still  go  ahead  and  with  axe  and 
saw  and  the  other  simple  tools  of  the  pioneer  prepare 
the  way  for  their  use.  So  also,  as  was  described  in 
last  week’s  issue,  the  constructor  of  drainage  works 
in  the  tamarack  and  cypress  swamps  of  Minnesota  and 
Arkansas  must  build  extensively  by  pioneer  methods  in 
preparation  for  the  work  of  his  giant  land  and  floating 
dredges.  Talent  of  a  special  kind  is  demanded  of  these 
pioneer  builders,  and  experience  and  practice  count  more 
heavily  in  reaching  success  than  they  do  where  the 
paths  have  been  marked  by  textbook  and  pocket  manual. 
It  is  a  real  test  of  the  engineer’s  talent  as  a  builder, 
to  go  into  the  woods  with  no  more  materials  and  tools 
than  a  team  can  haul  in  a  woods  wagon  and  cut  and 
hew  and  assemble  and  erect  the  timbers  for  an  80-ft. 
span  truss  bridge.  Let  us  not  forget  to  salute  thi> 
man  among  construction  engineers. 

Abandoning  the  Electric-Railway  Ship 

««  \  BANDONING  an  electric-railway  ship”  may  be  a 
horribly  mixed  way  of  stating  the  situation,  but 
abandonment  is  just  what  some  electric-railway  oper¬ 
ators  are  now  advocating.  Early  this  month  there 
was  introduced  at  a  meeting  of  the  American  Electric 
Railway  Association  a  resolution  urging  upon  the 
member  companies  that  they  facilitate  in  every  reason¬ 
able  way  the  acquisition  by  the  public  of  the  present 
electric-railway  properties  and  assist  in  the  promotion 
of  the  necessary  enabling  legislation.  The  introduc¬ 
tion  of  such  a  resolution  in  an  association  of  this  sort 
is  cause  for  surprise,  especially  as  it  came  from  the 
president  of  the  Milwaukee  Electric  Railway  &  Light 
Co.  and  had  the  support  of  the  president  of  the  United 
Railways  Co.  of  St.  Louis.  The  resolution  has  been 
submitted  to  the  member  companies  for  letter  ballot. 

It  is  not  conceivable  that  the  association  will  in¬ 
dorse  it.  While  the  electric-railway  properties  of  the 
country  are  in  bad  shape  financially,  it  is  unlikely  that 
their  owners  will  “throw  up  the  sponge.”  In  fact,  we 
feel  that  local  conditions  in  Milwaukee  and  St.  Louis 
biased  the  judgment  of  those  who  fathered  the  resolu¬ 
tion,  It  has  the  outward  appearance  of  corporate  weari¬ 
ness  and  a  desire  to  be  rid  of  difficulties. 

We  may  sympathize  with  the  individuals  in  their 
trouble,  but  instead  of  just  quitting  we  expect  from 
them  a  solution  which  will  be  for  the  best  interests  of 
the  public.  Why,  otherwise,  have  they  been  managing 
public-service  enterprises?  A  paper  read  just  before  the 
introduction  of  the  resolution  very  surprisingly  stated 
that  all  problems  of  service,  rates  of  wages,  rates  of 
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fare,  etc.,  could  be  better  solved  under  public  than 
under  private  ownership.  If  that  is  true,  then  electric¬ 
railway  operators — and  also  the  operators  of  other 
public  utilities  privately  owned — have  been  dishonest 
with  themselves  and  with  the  public  for  these  many 
years.  They  have  contended  that  private  operation 
was  better  for  the  public  than  public  operation.  In 
this  view  Engineering  News-Record  still  persists.  We 
lielieve  that  there  are  certain  advantages  in  private 
operation  that  cannot  be  obtained,  in  the  present  state 
of  civic  development,  under  public  operation.  But 
private  operation,  if  it  is  to  be  governed  by  the  type 
of  brains  or  lack  of  brains  which  has  characterized 
much  of  the  electric-railway  operation  of  this  country, 
can  never  expect  to  succeed.  The  electric  railways  are 
in  their  present  position  largely  because  they  deserve  it. 

What  we  should  expect  from  an  association  such  as 
that  of  the  electric  railways  is  a  broad  consideration 
of  all  of  the  factors  affecting  electric-railway  operation, 
all  questions  being  constantly  referred  back  to  the 
priniarv  purpose — the  best  .service  to  the  public.  Such 
an  inquiry,  we  believe,  would  result  in  an  indorsement 
by  the  association  of  the  partnership  type  of  opera¬ 
tion,  such  as  obtains  in  a  number  of  cities  of  the 
.Middle  West.  Here  there  is  close  community  control, 
with  an  assurance  that  the  company  cannot  profiteer. 
On  the  other  hand,  the  benefits  of  private  operation  are 
retained. 

Will  the  electric  railways  abandon  the  ship,  or  will 
they  fight  for  a  solution  best  for  the  public  and  fair 
to  themselves  ? 

Caution  Necessary  in  Revising  the 
Shipbuilding  Program 

CHANGES  in  ship  demand  came  upon  the  world  sud¬ 
denly  with  the  end  of  active  warfare.  A  month  ago 
the  call  was  for  ships,  ships  of  any  kind  so  long  as  they 
were  ships — wood,  steel,  concrete;  small  or  large;  eco¬ 
nomical  or  wasteful  in  coal  and  crew  expense — no  mat¬ 
ter,  provided  they  would  float  and  carry  cargo  across 
the  seas.  Today  the  demand  is  for  ships  that  can  meet 
commercial  needs  and  compete  on  even  terms  with  the 
rest  of  the  world’s  fleet. 

It  is  inevitable  that  shipbuilding  should  be  adjusted 
to  the  new  demands.  The  nation’s  enterprise  of  build¬ 
ing  a  merchant  marine  sufficient  for  all  its  transpor¬ 
tation  needs  will  fail  if  its  ships  are  not  efficient  as  car¬ 
riers  on  the  ocean  trade  routes.  We  must  build  the  best 
and  most  serviceable  vessels  which  the  naval  architect’s 
skill  can  produce. 

But  above  all,  we  must  build  ships.  The  momentum 
of  our  new  shipbuilding  industry  may  not  be  checked. 
The  need  of  the  day  is  to  stimulate  rather  than  diminish 
the  zeal  of  shipbuilders.  They  are  now  burdened  with 
the  double  responsibility  of  maintaining  production 
though  radically  altered  working  conditions  are  in  pros- 
l)ett,  and  preparing  for  changes  in  their  product  and 
methods  to  enable  them  to  enter  competitive  commercial 
work  as  soon  as  the  Government  may  direct. 

Kncouraging  words  were  spoken  last  week  by  the 
Shipping  Board  authorities  and  by  the  Secretary  of  the 
Navy.  Their  message  was  that  full  activity  in  ship¬ 
building  is  to  be  maintained.  And  the  people  of  the 
country  are  heartily  with  them  in  this  resolution.  The 


country  demands  undeviating  pursuit  of  the  merchant- 
marine  ideal.  It  demands  also  that  the  hundreds  of  mil¬ 
lions  of  investment  in  the  shipyards  shall  remain  at 
work,  for  it  knows  that  present  safety  depends  upon 
wise  conservation  and  upbuilding. 

Abrupt  revision  of  the  shipbuilding  program  will  ac¬ 
complish  the  very  opposite  result,  however.  New  forces 
of  great  magnitude  have  been  brought  into  action  in 
speeding  the  construction  of  ships.  If  these  forces  are 
paralyzed — except  on  the  clearest  justification  of  com¬ 
pelling  necessity — the  stability  of  the  industry  will  be 
gravely  menaced. 

Wooden,  concrete  and  fabricated-steel  vessels  were 
created.  Each  drew’  into  its  service  vast  resources  of 
men  and  materials.  Are  these  to  remain  at  work  or  be 
eliminated?  Are  they  to  be  relea.sed  to  individual  initi¬ 
ative?  The  yards  of  the  Lakes  were  set  to  work  build¬ 
ing  seagoing  ships,  small,  it  is  true,  but  vital  in  our 
emergency.  Shall  they  continue  in  the  work? 

These  questions  demand  early  answer.  Yet  it  is  of 
the  utmost  importance  that  they  be  answered  in  the 
right  way.  The  danger  of  disruptive  and  disorganizing 
changes  in  the  shipbuilding  program  is  close  at  hand. 

There  is  another  new  condition  that  has  been  created 
by  the  return  of  peace  to  the  seas.  Cooperation  of  the 
entire  country  in  the  high-pressure  work  of  shipbuilding 
will  henceforth  be  contingent  on  the  country’s  partici¬ 
pation  in  shaping  the  policies;  and  this  participation 
must  be  baaed  on  knowledge  of  the  underlying  facts. 
Information  on  ship  service  and  shipyard  operations  had 
to  be  withheld  from  public  knowledge  while  the  war 
was  in  progress,  and  policies  had  to  be  shaped  by  decree 
— a  condition  which  the  country  willingly  accepted  dur¬ 
ing  the  war.  An  opposite  procedure  now  becomes  neces¬ 
sary — clearest  and  fullest  publicity. 

Are  concrete  and  fabricated-steel  ships  justifying 
themselves  in  service  and  cost?  Have  wooden  ships 
made  a  success?  Is  the  service  of  the  Great  Lakes  ves¬ 
sels  satisfactory?  No  light  has  been  thrown  on  ques¬ 
tions  of  this  kind  in  the  months  past.  Yet  further  ac¬ 
tion  in  respect  to  the  shipbuilding  program  is  bound  to 
depend  on  them.  Let  it  be  recognized  that  such  action 
will  secure  public  support  only  in  the  degree  that  the 
underlying  facts  are  made  known.  To  engineers  in  par¬ 
ticular  these  facts  are  important;  and  if,  for  example, 
radical  changes  are  to  be  made  in  the  program  for  build¬ 
ing  concrete  ships  or  fabricated-steel  ships,  they  are  not 
likely  to  accept  the  decision  unless  it  is  preceded  by  ade¬ 
quate  justification  by  facts. 

In  the  revolution  through  which  shipbuilding  has 
gone,  there  are  involved  potential  changes  in  ocean 
shipping  conditions  also.  No  one  man.  and  no  small 
group  of  men,  possesses  the  foresight  needed  for  safely 
making  far-reaching  decisions  on  future  shipping. 
There  are  many  signs  to  indicate  that,  just  as  life-long 
shipbuilders  have  in  recent  times  acquired  new  views 
of  their  art  and  its  possibilities,  so  the  men  who 
carry  on  the  world’s  shipping  are  remodeling  their  tra¬ 
ditions  and  are  arriving  at  a  new  knowledge  of  ships. 
In  the  light  of  this  contingency,  it  is  even  more  emphat¬ 
ically  necessary  for  our  Shipping  Board,  when  it  un¬ 
dertakes  revision  of  the  shipbuilding  program,  to  pro¬ 
ceed  with  utmost  caution  and  in  partnership  with  the 
country. 
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New  Impact  Formulas  Needed  in  Designing 
Bridges  of  Various  Types 

Scarcity  of  Experimental  Knowledge  of  Impact  Shown  By  Review  of  Tests  and  Studies — (Jroup  of 
Formulas  Proposed — Lower  Impact  Allowances  for  Solid-Floor  Bridges  and  Concrete  Arches 

By  J.  a.  L,  Waddell 

OonsulUng  Enfineer,  Kansas  City,  Mo. 


Recognition  of  the  fact  that  impact  effects  are 
less  in  solid-floor  bridges  than  in  bridges  with  light 
wooden  floors,  and  less  in  solid-fllled  masonry  arches 
than  in  steel  bridges,  has  been  quite  general  among 
bridge  engineers  for  years  past,  but  no  formulas  ex¬ 
pressing  this  fact  quantitatively  have  become  estab¬ 
lished.  Such  formulas  are  needed  for  safe  and  economical 
designing.  The  writer  therefore  proposes  a  group  of 
formulas,  covering  all  the  principal  types  of  bridges, 
based  in  part  on  a  discussion  of  impact  tests  and  in  part 
on  long  experience  in  bridge  design. 

It  is  necessary  first  to  establish  clearly  what  impact 
in  bridges  really  is.  Many  engineers  believe  that  im¬ 
pact  allowances  either  cover  or  should  cover  the 
prejudicial  effects  of  shock,  vibration,  alleged  fatigue 
of  metal,  eccentricities,  secondary  stresses,  and  minor 
imperfections  in  manufacture — in  fact,  that  they 
usurp  the  function  of  what  the  late  C.  Shaler  Smith 
used  to  term  “the  factor  of  ignorance.”  Such  is  not  the 
case.  As  the  bridge  designer  applies  it,  impact  is  the 
measure  of  the  difference  in  the  effects  of  any  load  ap¬ 
plied  dynamically  and  applied  statically. 

In  amount,  impact  varies  greatly  with  the  governing 
features  of  the  structure,  the  character  of  the  loading, 
the  velocity  of  the  moving  load,  the  conditions  of  track 
and  rolling  stock,  etc.  The  bridge  engineer  naturally  is 
concerned  only  with  its  maximum  values;  hence,  in  de¬ 
termining  formulas  and  diagrams  for  impact,  the  worst 
probable  conditions  are  always  assumed. 

It  is  difficult  to  divorce  the  idea  of  impact  from  that 
of  secondary  stress;  and  in  one  sense  it  is  impracticable 
to  do  so,  because  impact  applies  to  secondary  as  it  docs 
to  primary  stresses.  If  the  impact  allowance  increases 
the  computed  static  primary  stress  in  any  bridge  mem¬ 
ber  26%,  it  will  increase  also  by  25%  any  secondary 
stress  that  may  exist  simultaneously  therewith  in  that 
member.  Secondary  stresses  are  due  mainly  to  eccen¬ 
tricities  of  connections  and  to  distortions  of  rigidly- 
connected  members  under  load;  and  it  is  evident  that 
these,  as  well  as  the  direct  or  primary  stresses,  are 
augmented  by  shock  or  vibration. 

First  Impact  Tests  Made  Seventy  Years  Ago 

The  existence  of  impact  on  bridges  was  recognized 
as  far  back  as  the  middle  of  the  past  century,  for  in 
1849  some  crude  experiments  were  made  by  an  English 
engineer  named  Willis  by  running  a  carriage  variously 
loaded,  and  at  different  velocities,  over  a  pair  of  iron 
bars  9  ft.  long.  The  deductions  drawn  from  the  experi¬ 
ments  were  that  the  deflections  increased  with  the 
velocity,  at  least  up  to  a  certain  point,  and  that  they 
reaped  to  two  or  three  times  the  static  ones;  but  the 
bars  were  made  so  light  that  their  deflections  were 
proportionately  too  great  to  be  compared  with  those  of 
a  bridge. 


In  1875  the  late  J.  T.  Fanning  obtained  diaprams  of 
the  motion  of  a  bridge  under  live  load  at  or  near  mid¬ 
span,  by  means  of  a  platform  supported  by  the  ground 
and  entirely  disconnected  from  the  structure. 

In  1881  H.  Sabine  and  the  late  Prof.  S.  W.  Robinson 
made  some  records  of  deflections  at  both  center  and 
quarter  points  of  a  60-ft.  Howe-truss  span,  which  was 
one  of  a  pair  of  continuous  spans.  They  found  an  im¬ 
pact  varying  from  6  to  12%  with  velocities  not  exceed¬ 
ing  30  miles  per  hour. 

In  1881  Dr.  W.  Frankel  of  Germany  invented  his 
extensometer  and  made  a  few  tests  with  it  for  secondary 
stresses,  but  did  not  then  apply  it  to  the  determination 
of  impact.  In  1884,  however,  he  used  it  for  this  pur¬ 
pose,  in  connection  with  his  deflectometer,  on  different 
members  of  railroad  bridges;  and  in  1887  similar  ex¬ 
periments  were  made  by  him  on  an  iron  rocker-pier 
viaduct  at  Weida. 

Between  1881  and  1887  Prof.  S.  W.  Robinson,  during 
tours  of  inspection  of  certain  Ohio  railroads,  made  a 
number  of  deflection  tests  on  bridges;  and  in  the  latter 
year  he  read  before  the  American  Society  of  Civil  En¬ 
gineers  an  important  paper  entitled  “Vibration  of 
Bridges.”  In  it  he  showed  impact  records  running  as 
high  as  50%,  with  an  average  for  a  dozen  cases  of 
26  J  per  cent. 

Impact  tests  were  started  in  France  in  1891  by 
M.  Ciienot.  He  experimented  upon  a  35-m.  span,  and 
found  with  a  train-velocity  of  22  miles  per  hour  an 
impact  of  22%.  These  tests  were  followed  there  in  1392 
by  those  of  M.  Deslandres,  who  experimented  upon  a 
30-m.  highway  span.  He  discovered  that  the  vibration 
due  to  the  passage  of  a  single  horse  and  cart  at  a  trot 
caused  a  deflection  as  great  as  one-half  of  that  from 
the  maximum  load  when  statically  applied.  Three 
horses  and  carts,  weighing  altogether  less  than  10,000 
lb.,  when  passing  at  a  trot  gave  approximately  the  same 
deflection  as  that  of  the  said  statically  applied  maximum 
loading. 

Rabut’s  Formula  Developed  From  Tests 

The  most  important  impact  experimenting  done  in 
France  was  the  work  of  the  writer’s  friend.  Col.  Charles 
Rabut.  He  started  his  investigations  in  1892  and  com¬ 
pleted  them  in  five  years.  He  obtained  impacts  rang¬ 
ing  from  10%  to  60%,  and  established  for  short  .spans 
the  formula, 

where  L  is  the  span  in  meters. 

J.  Melan  of  Austria  in  1893  made  a  mathematical 
analysis  of  impact  for  various  span  lengths,  finding 
values  varying  from  77%  for  6-m.  spans  to  15%  for 
120-m.  spans. 

In  1899  Prof.  F.  E.  Turneaure  of  Wisconsin  began 
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his  famous  research  on  the  effect  of  impact,  which  he 
has  continued  up  to  the  present  time.  Of  late  years  his 
work  has  been  done  in  connection  with  the  American 
Railway  Engineering  Association,  in  which  he  acts  as 
chairman  of  a  special  committee.  His  first  tests  were 
made  on  plate-girder  spans  varying  in  length  from  25 
to  80  ft.,  and  on  truss  bridges  with  spans  from  100  to 
200  ft.,  mainly  under  regular  railroad  traffic.  The 
largest  value  for  impact  which  he  then  found  was  50%. 
About  the  same  time  E.  Herbert  Stone  conducted  an  ex¬ 
tensive  series  of  experiments  upon  impact  on  railroad 
bridges  in  India,  finding  a  maximum  value  of  50%  for 
short  spans. 

Schneider  Formula  Used  For  Many  Years 

As  early  as  1887  the  late  C.  C.  Schneider,  afterwards 
president  of  the  American  Society  of  Civil  Engineers, 
had  proposed  the  formula, 

_  300 

^  L  +  300 

in  which  7  is  the  coefficient  for  impact  and  L  is  the 
length  in  feet  of  that  portion  of  the  span  which  is 
covered  by  the  moving  load  when  the  member  under 
consideration  receives  its  greatest  live-load  stress. 

This  formula  was  used  for  many  years  thereafter,  in¬ 
deed  until  five  or  six  years  ago. 

Theodore  Cooper  may  be  said  to  have  covered  the 
effect  of  impact  in  some  of  his  earlier  specifications  for 
bridge  designing,  when  he  provided  that  the  working 
intensities  applied  to  dead-load  stresses  should  be  twice 
as  great  as  those  applied  to  live-load  stresses.  For  in¬ 
stance,  7)  being  the  dead-load  stress  and  L  the  live-load 
stress,  and  the  intensity  for  tension  being  10,000  lb. 
for  live  load,  the  intensity  for  dead  load  would  be  20,000 
lb.,  and  the  sectional  area  required  would  be  given  by 
the  equation, 

L  D  ^2L  +  D 

10,000  20,000  '  20,000 

This  means  that  the  impact  allowance  for  the  live- 
load  stress  in  any  part  of  any  kind  of  bridge  of  any 
span  length  should  invariably  be  100% ;  or,  in  other 
words,  that  the  live  load  is  always  twice  as  effective  (or 
destructive)  as  the  dead  load,  no  matter  whether  the 
piece  under  consideration  be  the  beam  hanger  of  a  sus¬ 
pended  cross-girder  or  the  chord  of  a  500-ft.  span.  A 
number  of  American  railway  engineers,  when  writing 
bridge  specifications  for  their  systems,  copied  this  fea¬ 
ture  and  continued  to  employ  it  for  many  years,  not¬ 
withstanding  its  prima  facie  lack  of  soundness. 

Confusion  Caused  By  the  Fatigue  Fallacy 

For  more  than  a  decade  many  American  bridge  speci¬ 
fications  were  cursed  with  a  provision  against  an  imag¬ 
inary  fatigue  of  metal,  based  upon  the  results  of  the 
inve.stigations  of  some  German  scientists,  who,  in  their 
testing,  stressed  metal  beyond  the  elastic  limit  many 
times  in  quick  succession — often  until  rupture  was  ac¬ 
complished.  Sometimes  the  experiments  were  in  either 
tension  or  compression  only,  but  in  some  cases  they 
Were  alternately  in  each.  Certain  American  engineers, 
who  apparently  desired  to  be  progressive,  incorporated 
this  fatigue-of -metal  idea  into  bridge  building  by  em- 
ploying  for  intensities  of  working  stresses  factors  in¬ 
volving  maximum  stress  and  minimum  stress,  thus 


greatly  augmenting  the  work  of  bridge  computers.  A 
few  American  bridge  specialists,  however,  among  them 
the  writer,  from  time  to  time  protested  against  both  the 
uselessness  and  the  incorrectness  of  the  alleged  refine¬ 
ment;  and  gradually  the  objectionable  feature  disap¬ 
peared  from  our  standard  bridge  specifications.  The 
logical  reason  for  abandoning  the  burdensome  practice 
was  that  fatigue  of  metal  does  not  occur  until  after  the 
elastic  limit  is  passed,  and  in  bridge  designing  it  is 
customary  to  limit  the  intensities  of  w'orking  stresses 
to  one-half  of  this  for  combined  live,  impact,  and  dead 
loads,  and  to  seven-tenths  thereof  for  the  most  improb¬ 
able  combination  of  maximum  stresses  due  to  all  the 
kinds  of  loadings  that  are  ever  considered  in  bridge 
designing  as  acting  simultaneously. 

A  very  satisfactory  proof  of  the  incorrectness  of 
the  fatigue-of-metal  theory  in  bridges  was  given  in 
Engineering  News-Record  of  Apr.  4.  1918,  by  George 
H.  Pegram,  past  president  of  the  American  Society  of 
Civil  Engineers,  who  made  a  number  of  tests  on  metal 
specimens  cut  from  one  of  a  lot  of  stringers  that  were 
removed  from  a  New  York  City  elevated  railroad.  Mr. 
Pegram  could  find  no  evidence  whatsoever  of  any 
fatigue,  notwithstanding  the  fact  that  the  stringer  thus 
tested  had  withstood  the  passage  of  fully  one  hundred 
million  wheel  loads. 

Recent  Experiments  and  Conclusions 

In  1891  the  writer,  in  a  paper  presented  to  the 
American  Society  of  Civil  Engineers,  entitled  "Some 
Disputed  Points  in  Railway  Bridge  Designing,"  made 
an  earnest  appeal  to  the  engineering  profession  for  a 
systematic  study  of  the  question  of  impact  on  bridges; 
and  in  1896,  when  preparing  the  manuscript  of  his 
"De  Pontibus,”  he  outlined  a  series  of  tests  which  he 
contemplated  making.  The  project  fell  through,  but 
early  in  1902,  when  examining  bridges  on  the  Interna¬ 
tional  &  Great  Northern  Ry.  in  Texas,  the  writer  was 
able  to  make  numerous  experiments  on  deflections,  using 
for  the  purpose  a  somewhat  crude  but  quite  efficient  de- 
flectometer  constructed  in  his  own  office.  He  found  im¬ 
pacts  varying  from  50%  on  an  88-ft.  deck  open-webbed 
riveted  span  to  20%  on  truss  spans  not  exceeding  160- ft. 
in  length.  He  learned  then  a  very  curious  fact,  viz.,  that 
for  identical  superstructures  the  amount  of  impact  is 
dependent  upon  the  character  of  the  supporting  sub¬ 
structure;  because  in  the  case  of  several  spans  of 
159  ft.  resting  on  masonry  piers  the  percentage  was  20, 
while  it  was  40  for  two  similar  spans  on  small  cylinder 
piers. 

No  other  step  of  any  importance  was  taken  in  America 
to  study  systematically  the  question  of  impact  on  rail¬ 
road  bridges  until  1907,  when  the  American  Railway 
Engineering  Association  appointed  a  committee  to  make 
a  thorough  investigation  of  it.  That  committee  in  1911 
issued  a  report  indicating  that  it  had  experimented 
upon  21  plate-girder  spans  up  to  100  ft.  in  length,  and 
upon  24  truss  spans  from  100  to  250  ft.  in  length,  using 
generally  enough  loaded  cars  to  cover  the  span  tested, 
and  employing  speeds  from  10  to  60  miles  or  more  per 
hour.  From  that  report  are  taken  the  following  state¬ 
ments  and  conclusions : 

For  speeds  under  10  or  even  15  miles  per  hour  the 
recorded  impact  was  practically  zero. 


The  committee  corroborated  the  fact,  discovered  long 
ago  by  Prof.  S.  W.  Robinson,  that  the  maximum  impact 
on  a  bridge  is  dependent  upon  how  nearly  its  normal 
rate  of  vibration  coincides  with  the  times  of  the  series 
of  impulses  from  the  unbalanced-driver  loads.  The 
critical  speeds  observed  varied  from  65  miles  per  hour 
for  60-ft.  spans  to  25  miles  per  hour  for  300-ft.  spans 
and  to  20  miles  per  hour  for  a  440-ft.  span.  This 
corroborated  the  results  of  the  writer’s  experiments, 
previously  mentioned,  in  which  he  found  for  spans  of 
1 50  or  160  ft.  critical  speeds  of  35  or  40  miles  per  hour. 
The  committee  also  noted,  as  the  writer  had  anticipated 
many  years  previously,  that  the  impact  on  the  separate 
main  members  of  a  span  is  greater  than  that  upon  the 
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The  chief  factors  in  causing  impact  are  unbalanced 
locomotive  drivers,  rough  and  uneven  track,  flat  or  ir¬ 
regular  wheels,  eccentric  wheels,  rapidity  of  application 
of  load,  and  deflection  of  beams  and  stringers.  (The 
term  "impact”  was  considered  by  the  committee  to  in¬ 
clude  any  effect  of  the  moving  load  which  results  in 
primary  stresses  exceeding  the  static  stresses). 

With  the  track  and  the  rolling  stock  in  good  shape,  the 
chief  cause  of  impact  is  the  unbalanced  condition  of  the 
drivers  of  the  ordinal^’  locomotive.  This  condition  does 
not  exist  in  balanced  four-cylinder  locomotives  or  in 
well  designed  electric  locomotives. 


structure  as  a  whole,  or,  in  other  words,  that  extenso- 
meter  measurements  give  somewhat  larger  results  than 
deflectometer  measurements. 

The  committee  suggested  two  formulas  for  impact 
based  on  these  experiments:  viz., 

r  1  ,  r  60 

/  =  - : — jrr~  and  /=•-?- 

1  'f  — — —  ^ 

^  ^  20,000 

where  I  and  L  have  the  same  significance  as  in  the 
Schneider  formula  previously  quoted. 

New  Formula  Proposed  Two  Years  Ago 

The  summary  of  the  committee’s  report  given  on 
p.  41  of  Part  3  of  the  American  Railway  Engineering 
Association’s  Proceedings  for  1911  (and  reproduced  on 
pp.  125  and  126  of  the  writer’s  "Bridge  Engineering”) 
makes  very  interesting  reading. 

Its  subsequent  report,  published  on  p.  115  of  the  1916 
Proceedings,  recommends  a  new  formula, 

^  ^  30,000 

This  is  an  improvement  on  the  two  others  previously 
lecommended;  nevertheless,  the  curve  which  it  repre¬ 
sents  passes  beneath  some  of  the  plotted  points  for  com¬ 
paratively  long  spans. 

In  Volume  CC  of  the  Proceedings  of  the  Institution 
of  Civil  Engineers,  p.  178,  there  is  a  valuable  paper  by 
Charles  William  Anderson,  entitled  "On  Impact  (k)- 
effleients  for  Railway  Girders,”  in  which,  among  other 
matters,  he  deals  with  some  experiments  conducted  in 
India  by  the  government  bridge  engineer,  H.  S.  Sales, 
deducing  the  following  impact  formula: 

T »  -5<L- 

^  60  +  L 

The  author  of  the  paper  states  that  '*the  formula  has 


no  direct  scientific  basis.”  It  does  not  crAo:  .iji  thp 
maximum  results  of  the  experiments,  and  hr  .  xprpcvies 
some  doubt  about  its  being  "sufficiently  libt  rul  lor  new 
girders.”  When  the  corresponding  curve  is  plotted  on 
a  diagram  upon  which  are  marked  the  result .  of  the 
A.  R.  E.  A.  experiments,  the  insufficiency  of  the  proposed 
formula  becomes  very  apparent.  (See  the  aciompanv- 
ing  diagram.  Fig.  1.) 

Experiments  made  in  the  summer  of  1917  by  Prof 
F.  E.  Turneaure  on  spans  varying  from  60  to  240  ft 
under  trains  hauled  by  electric  locomotives  form  the 
latest  contribution  to  the  test  record.  His  general  de- 
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duction  is  that  "it  appears  to  be  fairly  well  established 
that  the  impact  effect  from  electric  locomotives  is  ver>' 
much  less  than  that  from  steam  locomotives  of  the  usual 
type” — in  fact,  not  to  exceed  one-third  thereof. 

This  information,  which  is  about  all  of  any  value 
that  the  profession  possesses  concerning  impact  from 
electric  locomotives,  is  of  great  importance.  In  view, 
however,  of  the  paucity  of  such  experiments,  the  writer 
suggested  in  a  letter  to  Professor  Turneaure  that,  for 
the  present  at  least,  it  might  be  well,  as  a  matter  of 
precaution,  to  assume  that  impact  on  bridges  from  elec¬ 
tric  locomotives  is  about  one-half  of  that  from  steam 
locomotives;  and  to  this  Professor  Turneaure  agreed. 
He  says — quoting  from  his  letter  in  reply — “Of  course, 
in  adopting  a  formula  for  actual  use  on  the  basis  of  the 
limited  amount  of  experimental  work  we  have  done,  it 
would  be  wise  to  be  on  the  safe  side;  and  an  allowance 
of  one-half  would  be  very  reasonable  from  this  stand¬ 
point.  As  I  now  think  the  matter  over,  I  do  not  see 
that  there  would  be  any  great  difference  in  relative 
effect  on  different  members  of  the  bridge,  as  our  ex¬ 
perience  throughout  has  shown  an  overpowering  effect 
of  the  unbalanced  parts  of  the  steam  locomotives.” 

Various  Formulas  Compared 

The  preceding  condensed  history  contains  references 
to  practically  all  the  investigations  of  any  importance 
yet  made.  Some  others  there  were,  it  is  true,  but  as  the 
results  thereof  were  not  conclusive  they  have  not  been 
mentioned. 

While  there  have  been  numerous  impact  formulas  ad¬ 
vocated  during  the  past  three  decades,  only  two  of  them 
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have  been  employed  at  all  generally— that  of  Schneider 
and  the  writer’s  modification  of  it;  viz.. 

400 

^  ”  L  4-  500 

Concerning  the  latter  formula,  the  writer  two  decades 
a^o  in  the  first  edition  of  “De  Pontibus”  stated  as 
follows : 

“This  formula  was  established  to  suit  the  average 
practice  of  half  a  dozen  of  the  leading  bridge  engineers 
of  the  United  States,  as  indicated  in  their  standard 
specifications,  and  not  because  the  author  considers  that 
it  will  give  truly  correct  allowances  for  impact.  In 
spite  of  alt  that  has  been  said  to  the  contrary  in  the  past 
or  that  may  be  said  in  the  future,  the  impact  method 
of  proportioning  bridges  is  the  only  rational  and  scien¬ 
tifically  practical  method  of  designing,  even  if  the 
amounts  of  impact  assumed  be  not  absolutely  correct; 
for  the  said  method  carries  the  effect  of  impact  into 
every  detail  and  group  of  rivets,  instead  of  merely  af¬ 
fecting  the  sections  of  the  main  members,  as  do  the 
other  methods  in  common  use.” 

In  the  tw’enty  years  since,  the  writer  has  found  in 
his  practice  no  reason  for  doubting  the  correctness  of 
this  opinion.  It  is  true  that  the  elaborate  series  of  ex¬ 
periments  conducted  by  the  American  Railway  Engi¬ 
neering  Association  has  shown  that  the  old  formulas 
give  results  which  are  too  low  for  very  short  spans  and 
are  unnecessarily  high  for  very  long  ones;  but  the  varia¬ 
tions  on  the  side  of  danger  have  not  been  at  all  serious, 
nor  have  those  on  the  side  of  safety  been  excessively 
extravagant. 

In  “Bridge  Enginering,”  on  pp.  125  and  127,  are  re¬ 
corded  various  recognized  impact  curves  and  numerous 
points  indicating  the  results  of  the  A.  R.  E.  A.  experi¬ 
ments.  From  these  has  been  prepared  the  diagram 
marked  Fig.  1,  which  shows  the  old  Schneider  and 
Waddell  curves,  the  three  curves  corresponding  to  the 
proposed  formulas  of  the  A.  R.  E.  A.  committee,  the 
new  British  curve  derived  from  the  Indian  railways  ex¬ 
periments,  and  a  curve  lately  suggested  by  the  writer 
in  “Bridge  Engineering;”  and  also  records,  by  crosses, 
the  before-mentioned  results  of  the  A.  R.  E.  A.  ex¬ 
periments. 

From  this  diagram  it  will  be  seen  that  the  Schneider 
formula  gave  more  correct  results  than  the  writer’s 
modification  thereof,  both  being  on  the  safe  side  for 
spans  of  100  ft.  and  over  but  on  the  danger  side  for 
the  shorter  spans.  The  new  English  formula  is  seen  to 
be  entirely  inadequate,  being  generally  on  the  side  of 
danger.  The  three  proposed  formulas  of  the  American 
Railway  Engineering  Association  pass  beneath  a  number 
of  the  plotted  points,  and  the  two  complex  ones  fail  to 
give  any  values  greater  than  unity,  just  as  did  the  old 
Schneider  and  Waddell  formulas. 

Single-Track  and  Multiple-Track  Impact  Formulas 

Basing  on  this  graphical  comparison,  the  writer  con¬ 
tends  that  his  single-track  impact  formula, 

,  166 
'  L  +  160 

provides  better  results  than  any  of  the  others,  being 
somewhat  on  the  side  of  safety  for  spans  longer  than 
those  which  have  thus  far  been  tested  for  impact. 


Unfortunately,  the  experimenting  done  thus  far  ha.s 
been  mainly  upon  single-track  structures.  Consequently, 
the  formulas  for  double-track  and  multiple-track  struc¬ 
tures  have  had  to  be  established  by  o  priori  reasoning. 
The  writer’s  formula  for  steam-railway  bridges  is 

T  =  165 

tiL  -f-  150 

where  n  is  the  number  of  tracks  carried  by  the  structure. 

If  we  compare  the  values  given  by  this  formula  for 
double-track  and  for  single-track  bridges,  we  find  that 
the  ratios  vary  from  0.71  for  short  spans  to  0.55  for 
long  ones,  with  an  average  of  about  0.59.  If  we  assume, 
which  is  more  than  probable,  that  a  load  on  one  track 
only  will  produce  quite  as  large  an  impact  effect  on  the 
nearer  truss  as  that  which  would  exist  with  both  tracks 
loaded  (because  the  vibrations  from  the  two  trains 
tend  to  check  each  other) ,  the  ratios  of  impact  value  for 
double-track  and  single-track  structures  will  be  the  same 
as  those  of  the  live  loads  per  truss  for  one  track  only 
loaded  and  both  tracks  loaded.  These  ratios  vary  from 
0.73  for  short  spans  to  0.7  for  long  ones.  As  it  is  likely 
that  a  live  load  on  a  double-track  bridge  will  give  per¬ 
centages  of  impact  a  trifle  lower  than  the  same  live  load 
would  on  a  single-track  bridge  (because  of  the  greater 
shock-absorbing  capacity  of  the  former),  it  is  probable 
that  the  writer’s  formula  when  applied  to  double-track 
bridges  is  sufficiently  accurate. 

Concerning  its  correctness  for  a  still  greater  number 
of  tracks,  it  is  almost  entirely  useless  to  make  any 
surmise,  because  there  are  no  data  whatever  to  go  by. 
The  fact  that  for  very  long  spans  the  formula  when 
applied  to  multiple-track  bridges  gives  values  of  less 
than  5%  is  a  fair  indication  of  its  probable  reliability 
within  reasonable  limits. 

Impact  on  Electric-Railway  and  Highway  Bridges 

In  establishing  his  impact  formula  for  electric-railway 
bridges, 

.  120 

'  nL  +  175 

the  writer  depended  :<olely  upon  his  judgment.  'The 
results  of  this  formula  lor  both  single-track  and  double¬ 
track  bridges  are  about  70%  of  those  found  by  the 
formula  for  steam- railway  structures.  Judging  by  the 
correspondence  with  Professor  Turneaure,  previously 
referred  to,  it  would  have  been  more  nearly  correct  to 
write  it  with  84  in  the  numerator.  In  that  form  it 
gives  results  so  close  to  those  of  the  writer’s  formula 
for  impact  in  highway  bridges,  viz., 

100 

^  nL  +  200 

that  the  latter  may  properly  be  assumed  to  cover  both 
highway  and  electric-railway  structures.  When  tested 
against  the  impact  formulas  for  single-track  and  double¬ 
track  steam-railway  bridges,  it  indicates  ratios  varying 
from  0.6  for  short  spans  up  to  0.6  for  long  ones;  hence, 
it  should  certainly  be  safe  and  suitable  for  both  electric¬ 
railway  and  highway  structures.  In  the  latter  the  value 
of  n  is  the  total  width  in  feet  of  the  entire  deck  divided 
by  20,  while  in  the  former,  of  course,  it  is  simply  the 
number  of  tracks  on  the  structure. 

When  one  considers  that  rapidly  passing  motor 
trucks  on  the  rough  pavements  of  highway  bridges  are 


on  arch  rings  for  open-spandrel  arch  bridges  -  ay  safelv 
be  taken  as  one-half  of  that  adopted  for  tin  ,  usses  of 
the  corresponding  steipl  structures  with  t! .  )nng  of 
light  type. 

Finally,  for  the  arch  rings  of  earth-filled  ar.  h  bridges 
shock  and  vibration  are  so  absorbed  by  both  th»  nia.ssive- 
ness  of  the  concrete  construction  and  the  inertia  of  the 
superimposed  earth  filling  that  it  will  be  proper  to  as¬ 
sume  the  value  of  the  impact  to  be  only  one-iourth  of 
that  for  the  before-mentioned  trusses  of  the  eorrespond- 
ing  steel  structure  with  light  flooring. 

Recommended  Formulas  Summarizkk 
Ft)R  Ready  Reference 

Recapitulating,  we  have  the  following  impact  formulas 
to  cover  all  kinds  of  bridges: 

Steam  Railway  Structures: 

For  steel  bridges. 


just  as  likely  to  produce  high  values  of  impact  as  are 
easy-riding  trains  on  the  comparatively  smooth  track- 
rails  of  electric-railway  bridges,  it  is  evident  that  there 
is  no  incongruity  in  employing  the  same  impact  formula 
for  these  two  classes  of  structure. 

In  Fig.  2  are  plotted  the  impact  curves  for  single- 
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:  effect  of  peck  width  and  briim^e  service 

AU.OWED  FOR  BY  RtX^OM.MEXPEP  FORMULAS 


track  and  double-track  steam-railway  loads  and  for 
single-track  and  double-track  electric-railway  loads.  The 
last  two  curves,  as  before  noted,  apply  also  to  highway 
loadings. 


in  case  of  ballasted  floor  on  concrete  base. 

For  reinforced-concrete  structures,  excepting  span 
drel-filled  arch  bridges. 

Impact  Allowances  for  Special  Casf>s  ^  _  st 

In  figuring  loads  on  foundations  the  impact  is  gen-  „  .  i  cn  j  •  j 

„  ^  .  11  .  Li.  .f  u  u  j  *'or  spandrel-filled  arch  bridges, 

erally  taken  as  zero.  This  is  all  right  for  heavy  bridges. 

especially  if  the  piers  are  massive;  but  for  light  struo-  /•  =  - 

tures  resting  on  slender  piers  a  certain  amount  of  ini- 

pact  should  be  included,  ranging  from  about  one-half  Highway  and  Electric-Railway  Structures. 
that  of  the  trusses  or  girders  for  trestles  down  to  about  For  steel  bridges, 
one-quarter  of  the  same  for  long  spans.  This  is  a  100 

matter  in  which  judgment  based  upon  wide  experience  ^  200 

should  govern.  It  must  not  be  forgotten  that  the  impact  in  case  of  light  floor; 
for  a  pier  must  be  computed  for  a  length  of  .structure 
equal  to  the  sum  of  the  lengths  of  the  two  spans  which 
it  helps  to  support. 

All  the  formulas  for  impact  on  railway  bridges  here¬ 
inbefore  discussed  are  predicated  upon  the  employment 
of  open  floors  of  the  ordinary  type  of  railway  track ;  and 
those  for  highway  bridges  upon  using  plank  flooring 
supported  on  timber  joists.  If,  instead,  a  reinforced- 

concrete  base  to  support  the  track  or  the  pavement  ^  spandrel-filled  arch  bridges, 

adopted,  its  massiveness  will  certainly  aid  materially  in  ^ 

checking  vibration  and,  therefore,  in  reducing  impact;  /  =  w~£~T~20b 

but  to  what  extent  no  one  can  say  until  an  elaborate 

series  of  experiments  is  made.  In  the  writer’s  opinion,  .  eight  formulas  may  be  ( 

the  solid  floor  will  probably  reduce  the  impact  about 

25  per  cent.  Steam  Railway  Structures, 

Modifications  for  Concrete  Open-Spandrel 
AND  Filled  Arches 

Again,  the  impact  on  reinforced-concrete  arch  rings 
is  very  much  less  than  that  on  trusses  of  steel  railway 
bridges  with  open  decks  or  on  those  of  steel  highway 
bridges  with  wooden  floors;  because,  in  addition  to  the  where  A  has  the  following  values:  For  steel  bridges 
rigidity  obtained  from  the  reinforced-concrete  base,  with  open  or  light  floors,  1.00;  for  steel  bridges  with 
there  is  that  due  to  the  massiveness  of  the  cross-girders  heavy,  solid  floors,  0.76 ;  for  reinforced-concrete  struc- 
and  columns  or  the  cross-walls,  as  the  case  may  be.  tures,  excepting  spandrel-filled  arch  bridges,  0.50;  and 
On  these  accounts,  the  writer  believes  that  the  impact  for  spandrel-filled  arch  bridges.  0.26. 


"  nL  +  200 
in  case  of  heavy,  solid  floor. 

For  reinforced-concrete  structures,  excepting  .span¬ 
drel-filled  arch  bridges. 


Highway  and  Electric-Railway  Structures, 
,  lOOA 
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Keep  the  home  wheels  turning  for  the  boys  who  will  come  horn* 
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Central  Plant  for  Sharpening  Drill 
Steels  Saves  Money  in  Quarrying 

sharpening  Shop  with  Two  Men  Replaces  Five 
Smithies — Steel  Conveyor,  Oil-Fired  Fur¬ 
nace  and  Concrete  Quenching  Vats 

rBSTITUTION  of  a  central  drill-sharpening  plant 
for  scattered  blacksmith  shops  has  reduced  the  cost 
and  increased  the  efficiency  of  drilling  operations  at 
the  10  quarries  of  the  Boutwell,  Milne  &  Varnum  Co.. 
Graniteville.  Vt.  An  hour  a  day  derrick  time  hoist¬ 
ing  drills  has  been  saved  at  each  quarry,  and  the  labor 
of  five  blacksmiths  and  their  five  helpers  has  been 
eliminated.  Drills  are  kept  running  a  larger  part  of  the 
time,  and,  due  to  machine  sharpening,  the  cutting  .speed 
is  greater. 

Housed  in  a  metal-covered  wood-frame  building  39  x 
27  ft.,  the  sharpening  outfit  comprises  a  heating  fur¬ 
nace  and  drill  conveyors,  a  drill  sharpener,  a  tempering 
\at.  roof  cranes  and  drill  racks.  About  300  drills,  reara- 


Five  different  types  of  drills,  most  of  them  tripod 
drills,  are  employed  in  the  quarries;  the  total  is  47 
drills.  Roc‘k  conditions  call  for  four  tvi>es  of  bits,  cross¬ 
bits,  bull-bits,  reamers  and  broachers,  and  two  shapes  of 
steel,  quarter-octagon  and  hollow-hexagon,  in  four  sizes 
of  1,  14,  1}  and  12  in.  All  drills  using  the  11 -in.  hol¬ 
low-hexagon  steel  are  equipped  with  an  improved  tj-pe 
of  chuck  using  steel  without  shanking.  This  type  of 
chuck  was  designe<l  and  made  by  the  company  for 
private  use  in  its  quarries. 

Bits  arc  formed  and  sharpened  in  an  Ingersoll-Leyner 
No.  5  sharpener,  with  certain  changes  made  by  the 
quarry  company  from  its  own  designs.  The  mode  of 
sharpening  the  cross-bits  has  been  improved  by  using 
dies  with  round  openings  instead  of  octagon,  by  which 
it  becomes  possible  to  make  the  wings  of  the  bit  on  the 
corners  of  the  steel  instead  of  on  the  flat.  All  cross-bits 
are  made  this  way;  there  is  less  steel  to  upset,  and  the 
bits  mud  more  freely  because  of  the  greater  clearance. 

When  the  plant  was  put  into  operation,  trouble  was 
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DRILL  STEEL  MOVES  ACROSS  PLANT  FROM  DULL-STEEf^  RACKS  TO  SHARP-STEEL  RACKS 


ers  and  broachers  can  be  sharpened  in  an  B-hour  day. 
The  furnace  and  the  conveyors  which  serve  the  fur¬ 
nace  are  of  the  type  made  by  the  Pirie  Sharpening  Ma¬ 
chine  Co.,  Barre,  Vt.  Any  length  of  drill  steel,  from  1 
ft.  to  25  ft.,  is  handled  by  the  conveyors,  which  have 
(hain  speeds  of  44,  6  and  9  in.  per  minute.  This  range 
of  speeds  gives  ample  variation  of  heating  time  for  all 
sizes  of  bits,  both  for  sharpening  and  tempering.  The 
furnace  is  kerosene-fired  by  a  Gilbert-Barker  No.  5 
high-pressure  burner  consuming  about  12  gal.  per  eight- 
hour  day.  A  300-gal.  underground  tank  supplies  the 
oil.  Improvement  has  been  made  in  the  furnace  as  ordi¬ 
narily  installed.  A  counterweighted  brick  drop  curtain 
was  added.  By  means  of  this  curtain,  which  can  be 
raised  or  lowered  according  to  the  size  of  bit  being 
heated,  the  heat  is  concentrated  on  the  bits  to  a  greater 
extent  than  ordinarily. 


experienced  from  the  drills  rifling.  By  changing  the 
gaging  blocks  to  decrease  the  taper  of  the  wings  of  the 
bit  from  14  deg.  to  2  deg.,  the  trouble  wa.s  eliminated 
and  the  cutting  speed  increased.  Bit  gages  have  been 
standardized,  so  that  only  two  separate  seta  of  gaging 
blocks  are  used,  one  set  for  the  large  .steel  and  the  other 
for  the  small,  each  .set  with  12  gages  differing  2/32  in. 
These  blocks  are  used  for  the  quarter-octagon  steel 
only;  the  14-in.  hollow-hexagon  steel  is  gaged  by  stand¬ 
ard  gaging  blocks. 

The  tempering  vat  is  made  of  reinforced  concrete 
with  a  waterproof  asphalt  lining.  It  is  partitioned  off 
into  four  compartments.  Gratings  are  used  in  these 
compartments  to  obtain  the  proper  depth  of  immersion, 
J  in.  The  first  two  compartments  are  u.sed  for  temper¬ 
ing  steels  up  to  10  ft.  in  length,  while  a  third  compart¬ 
ment  is  for  longer  steels.  The  solution,  a  brine  of  100  lb. 


of  salt  to  50  gal.  of  water,  is  pumped  from  the  fourth 
compartment  to  the  first  and  second,  overfiows  to  the 
third  (a  trough  to  the  bottom  of  the  compartment  pre¬ 
vents  spattering)  and  thence  back  to  the  fourth,  as  in¬ 
dicated  by  the  drawing  of  the  vats. 

When  a  car  loaded  with  dull  steels  enters  the  shop 
the  crane  unloads  it  and  places  the  steels  in  the  dull- 
steel  rack,  then  reloads  from  the  sharp-steel  rack  with 


drill  helpers  waiting  in  the  shops  for  the  drills  to 
sharpened  was  excessive.  These  losses  have  hccii  cli 
nated  by  the  central  plant. 

The  plant  was  designed  and  constructed  under 
supervision  of  Guy  R.  Vamum,  superintendent  (| 
captain,  ordnance  department,  U.  S.  A.),  The  (har 
made  in  the  equipment  of  the  plant  for  its  succesi 
operation  under  the  conditions  encountered  v 
planned  and  carried  out  by  E.  D.  Palmer,  acting  su] 
intendent,  W.  H.  Paine,  master  mechanic,  and  H. 
Wallis,  mechanical  engineer. 
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Sewage  Mixes  Progressively  in  Its 
Passage  Through  Tanks 

Lawrence  Experiments  With  Activated-Sludge  and 
Settling  Tanks  Show  That  Common  Assump¬ 
tions  Are  Not  Founded  on  Fact 

By  H.  W.  Clark 

Director  and  Chemist,  Division  of  Water  and  Sewage  I.ahoratorie? 
and  Lawrence  Experiment  Station,  Massachusett.s 
State  Department  of  Health 

Although  it  is  recognized  that  many  factors 
enter  into  the  manner  and  time  of  the  passage  of 
water  or  sewage  through  sedimentation  or  activated- 
sludge  tanks,  yet  it  is  generally  assumed  that  the  time 
of  passage  is  equal  to  the  number  of  hours  that  it 
would  take  to  fill  the  tank  at  a  given  rate  of  flow.  How 
far  off  this  assumption  may  be  was  shown  by  studies 
made  during  at  the  Lawrence  Experiment  Station 
of  the  Massachusetts  State  Department  of  Health.  In 
these  studies  an  investigation  was  made  of  the  actual 
rate  and  manner  of  flow  of  liquids  through  activated- 
sludge  tanks  Nos.  485  and  486,  and  through  a  plain 
sedimentation  tank  of  different  size  and  shape.  Start¬ 
ing  with  full  tanks,  the  liquid  entering  the  tanks  was 
always  so  treated  with  either  common  salt  or  ammonium 
chloride  that  the  time  of  its  appearance  at  the  outlets 
of  the  tanks  could  be  easily  determined.  It  was  also 
possible  to  determine  at  any  time  the  proportion  which 
the  effluent  of  the  tanks  contained  of  the  treated  sewage 
passing  into  the  tank  and  of  the  sewage  held  in  the 
tank  when  each  experiment  was  started. 

In  the  work  here  described  the  activated-sludge  tanks 
were  so  operated  that  theoretically  the  sewage  in  the 
different  tests  was  6,  and  lOi  hours  in  passing 
through.  Diagrams  illustrating  the  results  of  this  study 
are  here  reproduced.  At  the  time  of  two  of  the  ex¬ 
periments  illustrated,  Tank  No.  485  consisted  of  three 
main  sections,  each  8  ft.  in  depth  above  conical  bottoms, 
while  at  the  time  of  a  third  experiment  two  of  these 
sections  each  contained  a  baffle  across  its  center  reaching 
3  ft.  below  the  surface  of  the  sewage  in  the  tanks. 
When  the  experiments  were  made  air  was  being  applied 
to  the  sewage  at  the  rate  of  150,000  cu.ft.  per  hour  per 
1,000,000  gaL  of  sewage  passing  through  the  tanks, 
and  of  course  the  entire  depth  of  liquid  in  all  sections 
of  the  tank  was  in  a  state  of  quite  violent  agitation. 

Turning  to  Fig.  1,  it  will  be  noticed  that  in  one  ex¬ 
periment  with  Tank  No.  485  while  the  theoretical  time 
of  the  passage  of  sewage  through  this  tank  when  it  was 
applied  at  the  rate  followed  was  lOi  hours,  yet  certain 
volumes  of  the  applied  sewage  appeared  at  the  outlet 
of  ♦>!<»  fjink  in  nractically  one  hour;  50%  appeared  in 
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FLOOR  PLAN  OF  DRILL-SH.\RPE.VIXG  PLANT  SERVING 
TEN  QUARRIES 

duplicates  of  the  steels  brought  in.  The  racks  are  so 
arranged  that  there  is  place  for  every  type  of  bit  and 
length  of  steel.  A  surplus  of  sharp  steel  is  always  kept 
on  hand,  so  that  cars  can  be  reloaded  without  delay. 

Two  men  operate  the  plant,  one  overseeing  the  heat¬ 
ing  of  the  steel  and  the  other  handling  the  sharpener. 
After  the  steel  is  sharpened  it  is  laid  aside  until  nearly 
cold.  Then  it  is  returned  to  the  conveyors,  reheated  to 
a  dark  cherry  red,  quenched,  and  allowed  to  remain  in 
the  vat  until  cold ;  after  it  goes  to  the  sharp  steel  rack. 

Before  this  central  plant  was  installed  each  quarry 
had  a  blacksmith  shop  where  the  drills  were  sharpened 
by  hand.  Each  drill  runner  also  had  his  own  kit  of 
drills.  Time  was  wasted  by  the  derricks  in  hoisting 
the  drills  out  of  the  quarries,  and  the  time  lost  by  the 
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Plan 


Section  A-B 

BRINS  FLOW  IN  TEMPERING  VATS  IS  KEPT  CONTINUOUS 
BY  PUMPING 
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KIO.  1.  THEdHKTICAI,  AXD  REAT,  SEWAGE  MOVEMENTS 
IN  AC'TIVATED-SEUDGE  tanks  do  not  AGREE 

71  hours;  while  the  remaining  50^c  lagged  to  such  an 
extent  that  only  after  the  expiration  of  35  hours  had 
all  this  sewage,  which  theoretically  should  have  passed 
through  in  lOJ  hours,  finally  passed  from  the  tank. 
That  is,  the  effluent  was  always  a  mixture  of  applied 
and  held  sewage,  some  of  the  applied  sewage  having 
been  treated  in  the  tank  less  than  an  hour  while  some 
was  treated  for  periods  which  varied  from  1  to  35 
hours. 

On  the  diagram  (Fig.  1)  a  second  curve  is  given  with 
each  experiment  illustrated,  this  curve  being  intended 
to  show  the  theoretical  mixture  of  applied  and  held  sew¬ 
age  in  such  a  tank  when  this  sewage  is  passed  into  the 
tank  at  the  rate  followed  during  the  experiments  just 
described,  and  the  liquid  in  the  tank,  considering  it 
all  as  one  compartment,  is  in  a  state  of  thorough  agita¬ 
tion. 

It  will  be  noticed  that  this  .second  curve  and  the 
cun’e  showing  the  actual  manner  of  passage  of  the  sew¬ 
age  are  verj’  similar;  that  is,  in  a  tank  of  this  descrip¬ 
tion,  even  with  three  compartments  and  at  times  with 
t)affles  in  two  of  these,  the  sewage  does  not  pass  through 
as  a  compact  body  of  liquid  but  as  a  progressive  mixture. 
Theoretically,  when  such  a  tank  is  being  operated  on  a 
10-hour  storage  basis  and  a  mathematically  correct 
progre.ssive  mixture  is  taking  place,  10%  of  the  sewage 
would  appear  at  the  outlet  of  the  tank  in  the  first  hour, 
9''^  additional  the  second  hour  and  8.1%  additional  the 
third  hour,  etc.;  or,  expressing  it  in  another  way,  a 
total  of  10,  19  and  27.1%,  etc.,  of  this  entering  sewage 
should  appear  at  the  outlet  of  the  tank  at  the  end  of 
the  first,  .second  and  third  hours,  respectively.  These 
figures  are  perhaps  not  absolutely  correct,  but  only 
higher  mathematics  could  express  them  exactly. 

Fig.  2  shows  also  experiments  and  observations  of 
this  nature  when  the  sewage  was  passing  through  a 
second  baffled  activated-sludge  tank  (No.  486)  theoreti¬ 


cally  in  6  hours.  The  re.><ults  of  these  experiments  and 
many  others  carried  on  by  us  prove  clearly  the  fact 
here  illustrated;  namely,  the  progressive  mixture  of 
applied  and  held  sewage  in  tanks  which  are  operated  in 
this  way. 

Further  experiments  have  been  made,  one  or  two  of 
which  can  be  mentioned  here,  using  a  small  tank  31  ft. 
long,  31  in.  wide  and  30  in.  deep  (Tank  K).  In  the  ex¬ 
periments  mentioned  here,  this  tank  w’as  so  baffled  that 
the  entering  sewage  passed  below  the  first  baffle  near 
the  inlet  of  the  tank,  and  at  the  outlet  of  the  tank  rose 
above  a  second  baffle  before  reaching  the  outlet.  Sewage 
was  passed  into  this  tank  in  a  aeries  of  experiments  so 
that  theoretically  it  should,  in  the  different  experiments, 
have  been  4,  6  and  8  hours  in  passing  through  if  passing 
as  a  solid  body.  The  results  obtained,  however  (Fig.  2  • 
were  practically  the  same  as  with  the  activated-sludge 
tank  just  de.scribed.  Curves  on  these  diagrams  show 
that  when  operated  on  the  4-hour  time-of-passage  basis, 
50%  of  the  entering  sewage  reached  the  outlet  in  4 
hours,  while  the  remaining  sewage  lagged  to  such  an 
extent  that  it  was  15  hours  before  all  had  reached  the 
outlet.  The  6-hour  and  8-hour  experiments  show  sim¬ 
ilar  results. 

In  this  wooden  tank,  in  which  the  sewage  was  not 
agitated 'by  air,  the  temperature  of  the  water  in  differ¬ 
ent  parts  and  depths  of  the  tank  varied  to  a  alight  ex¬ 
tent,  and  these  differences  rn  temperature  of  course 
caused  this  water  or  sewage  to  pass  in  more  or  less 
stratified  layers.  In  all  activated-sludge  tanks  and  sedi¬ 
mentation  tanks  greatfc*  efficienc.v  is  probably  obtained 
when  all  the  sewage  passes  through  as  a  fairly  compact 


FIG.  2.  ACTUAL  TIME  OF  SEWAGE  FLOWT  THROUGH 
SETTLING  TANK  IS  FAR  BEHIND  THEORETICAL 

mass  and  is  a  definite  number  of  hours  in  passing,  in¬ 
stead  of  passing  in  the  manner  here  illustrated — that 
is,  as  a  progressive  mixture. 

Further  studies,  to  show  the  effect  of  baffles  and  dif¬ 
ferent  arrangements  of  baffles  in  both  the  quiescent 
tanks  and  the  tanks  agitated  with  air,  are  being  made  in 
order  to  determine  if  possible  a  method  of  baffling  which 
will  cause  the  entering  sewage  to  pass  through  with  as 
little  mixture  with  the  held  liquid  as  possible. 


Circular  Earth  Embankment  Lined  with  Concrete 

Forms  Oil  Reservoir 

Type  Originated  in  California — Introduced  in  Texas  Oil  Fields  on  Account  of  Lack  of  Steel _ Concrete 

Roof  Carried  On  Wood  Frame  Also  Because  of  Scarcity  of  Structural  Steel  for  Supports 


By  E.  D.  Cole 

Resident  Ensineer,  Empire  Gas  &  Fuel  Co..  Bartlesville,  Okla. 


REJSERVOIR  CNDER  CONSTRUCTION  WITH  SLOPES  PAVED  AND  ROOF  STARTED 


OIL-storapre  reservoirs  in  the  Texas  oil  fields  have 
usually  been  of  the  steel-tank  type,  but  the  current 
shortage  of  steel  led  the  Empire  Pipe  Co.  to  adopt  for 
its  new  350,000-bbl.  reservoir  at  Gainesville,  Tex.,  a 
concrete-lined  earth  embankment  of  the  general  type 
used  to  some  extent  in  the  southern  California  fields. 

The  reservoir  consists  of  an  earth  embankment  12  ft. 
wide  at  the  top  and  with  on  1  side  slopes  forming 
an  annular  ring  of  326  ft.  bottom  diameter  and  -392 
ft.  top  diameter.  Its  inside  depth  is  22  ft.  and  the 
outside  height  of  the  embankment  about  17  ft.,  as  the 
fill  was  made  from  a  5-ft.  excavation  in  the  reservoir 
to  a  limestone  stratum.  The  inside  slope  and  the  floor 
are  covered  with  a  3J-in.  lining  of  concrete,  and  the 
roof  consists  of  a  2i-in.  concrete  slab  on  timber  posts 
and  girders. 

Stability  and  tightness  of  the  ground  on  which  the 
reservoir  was  built  were  the  first  considerations  in 
construction.  A  good  limestone  was  struck  at  about 
6-ft.  depth,  and  overlying  the  rock  was  a  layer  of 
yellow  clay  carrying  a  small  percentage  of  limestone 
gravel.  This  material  when  packed  or  tamped  would 
not  absorb  w’ater  to  any  perceptible  extent.  The  sur¬ 
face  soil,  approximately  li  ft.  in  thickness,  was  black 
adobe.  The  site  was  cleared  of  grass  and  roots,  and 
the  fill  was  started  on  the  compact  yellow  clay  under¬ 
lying  the  adobe. 

The  embankment  was  built  up  by  fresno  and  wheel 
scrapers  in  horizontal  3-in.  layers  from  material  ex¬ 
cavated  in  the  pit.  Water  was  used  freely  both  in  the 
pit  and  on  the  fill,  and  further  compacting  was  carried 
on  by  means  of  a  petrolithic  road  roller,  disk  harrow 
and  road  grader  that  were  operated  continuously  around 
the  top  of  the  fill.  Mules  were  used  in  preference  to 
horses,  being  better  adapted  to  this  class  of  work,  and 
the  continuous  tramping  of  their  small  feet  very  mate¬ 
rially  assisted  in  building  up  a  solid  and  compact  fill. 
Upon  the  completion  of  the  main  portion  of  the  em¬ 


bankment  the  inside  slope  was  lined  with  a  2-ft.  layer 
of  selected  clay  bonded  to  the  main  bank  and  compacted 
in  a  similar  manner. 

The  floor  of  the  reservoir  was  excavated  to  a  depth 
of  1  ft.  below  grade  and  back-filled  with  selected  clay. 
In  places,  limestone  was  struck  within  a  few  inches  of 
floor  grade,  and  this  was  also  excavated  to  the  same 
depth.  The  clay  blanket  on  the  floor  and  inside  slope 
was  placed  to  furnish  a  uniform  backing  for  the  concrete 
lining  and  to  protect  the  concrete  from  cracking  due 
to  any  slight  settlement  that  might  take  place. 

The  floor  and  the  slope  were  covered  with  a  3-in. 
lining  of  concrete  reinforced  with  one  layer  of  wire 
mesh.  In  the  floor  slab  a  6-in.  square  mesh  was  used, 
made  up  of  No.  6  wire  each  way,  while  in  the  slope 
slab  4-in.  square  mesh,  made  up  of  No.  8  wire  each 
way,  was  used. 

The  concrete  lining  received  a  finish  coat  of  rich 
cement  mortar  i  in.  in  thickness.  A  2-in.  cushion  of 
sand  was  provided  as  a  backing  for  the  concrete  lining, 
both  on  the  floor  and  the  slope,  the  object  of  the  sand 
being  to  provide  good  drainage  back  of  the  slab  and  to 
protect  the  concrete  from  a  slight  settlement  or  swelling 
of  the  embankment.  This  sand  cushion  is  a  very  neces¬ 
sary  feature  of  the  construction,  for  the  clay  that  makes 
up  the  bulk  of  the  embankment  is  of  such  a  nature  that 
it  cracks  badly  when  the  moisture  leaves  it,  and  conse¬ 
quently  swells  when  wet.  The  placing  of  a  thin  slab 
of  concrete  directly  on  such  soil  is  therefore  poor 
practice,  and  should  always  be  avoided.  A  2-in.  drain¬ 
age  line  was  laid  across  the  floor  of  the  reservoir  and 
about  10  in.  below  the  level  of  the  sand  cushion,  to 
carry  away  any  water  that  might  collect,  and  thus  do 
away  with  the  danger  of  pressure  against  the  concrete 
lining  from  below  due  to  water  uplift.  This  line  con¬ 
nects  with  three  gravel  wells  or  sumps  24  in.  square  by 
18  in.  deep  and  filled  with  screened  gravel.  A  2-in. 
open  nipple  6  in.  long  extending  down  into  each  gravd 
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well  and  covered  with  fine  sand  screen  serves  as  a  con¬ 
nection  to  the  drainage  line. 

The  concrete  was  mixed  in  a  1-cu.yd.  batch  mixer 
stationed  at  the  foot  of  the  slope  on  the  outside  of 
the  embankment*  and  the  mixed  concrete  was  delivered 
into  a  hopper,  at  the  toe  of  the  inside  slope,  by  means 
of  a  hoisting  tower  and  chute.  From  the  hopper  the 
concrete  was  distributed  over  the  floor  with  concrete 
buggies.  The  finish  coat  was  mixed  in  a  4-cu.ft.  batch 
mixer  and  applied  immediately  after  the  main  slab  was 
poured.  No  expansion  joints  were  provided  in  the  floor 
except  where  the  slab  joined  the  concrete  column  sup¬ 
ports.  At  this  point  a  1-in.  shrinkage  space  is  provided 
around  each  support,  and  a  10-in.  strip  of  corrugated 
iron  is  embedded  in  the  support  and  the  center  of  the 
floor  slab  to  cut  off  oil  seepage.  The  entire  floor  re¬ 
ceived  a  carefully  troweled  sidewalk  finish. 

The  concrete  for  the  slope  was  poured  without  the 
use  of  forms,  as  the  mixture  was  delivered  dry  enough 
to  hang  together  on  the  slope  but  still  plastic  enough 
to  be  struck  off  by  vigorous  use  of  a  straight-edge. 
Expansion  joints  in  the  slope  were  provided  every  80 
ft.,  and  each  slab  between  joints  was  made  at  one 
pouring.  In  this  way  all  cold  joints  were  eliminated. 
The  joints  were  made  up  of  a  piece  of  galvanized 
iron  18  in.  wide  embedded  into  the  edges  of  the  main 
slab  and  supported  by  an  underlying  slab  of  concrete 
80  x  6  running  radially  up  and  down  the  slope.  The 
expansion  groove,  2  in.  wide,  above  the  galvanized  iron 


933 


was  filled  with  a  plastic  compound  insoluble  in  oil.  The 
function  of  this  filler  is  to  protect  the  galvanized  iron 
from  being  attacked  by  the  oil  and  also  to  safeguard 
doubly  against  any  seepage  of  oil  around  the  edges  of 
the  iron.  The  slope  lining  received  the  same  carefully 
troweled  finish  coat  as  the  floor. 

The  roof  as  originally  planned  was  to  be  of  reinforced 
concrete  throughout  and  designed  to  carry  a  load  of 
100  lb.  per  square  foot.  This  plan  w'as  abandoned, 
however,  due  to  the  excessive  cost.  Structural  steel 
was  then  considered  as  a  substitute,  but  was  abandoned 
in  favor  of  wood,  on  account  of  the  uncertainty  of 
steel  deliveries.  As  built  the  roof  consists  of  a  2J-in. 
slab  of  concrete  reinforced  with  a  layer  of  metal  lath 
supported  on  2  x  12-in.  wooden  rafters  spaced  20  in. 
c.  to  c.  The  rafters  were  placed  radially  out  and  were 
supported  by  10  x  18-in.  girders  and  10  x  10-in.  posts. 
The  posts  were  spaced  16  ft.  c.  to  c.  and  in  concentric 
circles  around  the  floor  of  the  reservoir.  The  pier 
supports  for  the  posts  were  of  concrete  14  in.  square 
and  8  in.  in  thickness.  A  8-in.  dowel  pin  placed  in  the 
top  of  each  small  pier  centered  and  stayed  the  bottom 
of  the  posts.  A  6  X  10-in.  corbel  block  24  in.  long 
W’as  spiked  to  the  top  of  the  posts  to  furnish  proper 
bearing  for  the  girders.  The  ends  of  the  girders  were 
beveled'  to  conform  to  the  degree  of  curve  or  circle 
in  which  they  were  placed.  The  ends  were  butted 
together  and  tied  to  the  posts  by  two  8-in.  dowel  or 
drift  pins  30  in.  long.  Holes  were  bored  through  the 
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section  B-B 

OKLAHOMA  OIL  RESERVOIR  FORMED  BY  LINING  CIR¬ 
CULAR  EMBANKMENT  WITH  CONCRETE 


ends  of  the  girders  to  receive  the  drift  pins,  which 
were  driven  home,  through  the  corbel  block  and  into 
the  top  of  the  posts,  with  a  heavy  sledge. 

The  roof  from  the  edge  of  the  reservoir  to  the  first 
row  of  supports  at  the  toe  of  the  slope  is  supported 
by  combination  wood  and  steel  trusses  spaced  about 
20  ft.  c.  to  c.  The  inner  ends  of  the  trusses  are 
supported  by  the  10  x  10-in.  posts,  while  the  outer 
end  rests  on  a  concrete  bearing  block  designed  for  that 
purpose.  A  piece  of  flat  galvanized  iron  placed  flush 
with  the  surface  of  the  concrete  support  permits  of 
free  movement  for  radial  contraction  and  expansion  of 
the  roof.  No  other  provision  for  contraction  or  ex¬ 
pansion  of  the  roof  was  provided  for  except  the  placing 
of- temperature  reinforcing  bars  in  the  roof  slab. 

The  roof  slab  was  made  up  of  2  in.  of  concrete  poured 
directly  on  the  metal  lath  and  further  reinforced  by 
8-in.  rods  spaced  30  in.  c.  to  c.  at  right  angles  to  the 
ribs  in  the  metal.  To  insure  the  roof  slab  being  water¬ 
tight,  a  8-in.  layer  of  cement  mortar  was  poured  (m 


the  top  of  the  slab  and  an  asphalt  and  gravel  roofing 
applied.  A  layer  of  gunite  was  placed  on  the  under 
bide  of  the  roof,  primarily  to  protect  the  metal  lath 
from  attack  by  moisture  or  gas  e.scaping  from  the  oil 
It  also  serves  to  make  the  roof  gas-tight. 

The  concrete  slab  at  the  edge  of  the  roof  was  carried 
over  the  ends  of  the  rafters  and  down  within  3  in.  of 
the  bottom  of  a  concrete  ditch  placed  just  outside  of 
the  mudsill  and  extending  all  the  way  around  the  top 
of  the  embankment.  This  ditch  is  18  in.  deep  and 
12  in.  wide,  with  walls  and  bottom  4  in.  thick  and 
reinforced  with  a  layer  of  wire  mesh.  Expansion  joints 
were  provided  every  25  ft.  Water  9  in.  deep  is  main¬ 
tained  in  the  ditch,  which  provides  a  6-in.  head  of 
water  against  the  gas  pressure  within  the  reservoir. 


PART  OP  TIMBER  ROOP  HAS  BEEX  PUT  ON  RESERVOIR 


This  water  seal  was  devised  by  J.  J.  Allinson,  chief 
engineer  of  the  company.  Six-inch  sewer-tile  drains 
laid  ju.st  beneath  the  surface  of  the  embankment  lead 
Irom  the  ditch  and  serve  to  carry  storm  water  from 
the  roof  of  the  reservoir  and  also  to  maintain  the  6-in. 
head  of  water  in  the  water  seal.  The  drains  are 
spaced  approximately  50  ft.  apart  around  the  circum¬ 
ference  of  the  reservoir  and  extend  to  the  foot  of  the 
outside  toe  of  the  slope.  Three  8-in.  outlet  or  draw-off 
pipes  were  placed  in  position  at  the  beginning  of  the 
earthwork  2  ft.  below  floor  grade  and  extending  the 
full  width  of  the  embankment  at  this  level.  Swing  pipes 
equipped  with  special  swing-pipe  joints  serve  to  drain 
oil  from  any  level  desired.  These  pipes  are  operated 
from  gas-tight  winch  boxes  placed  on  the  roof  of  the 
reservoir.  An  8-in.  filling  line  is  carried  into  the  reser¬ 
voir  over  and  through  the  top  of  the  embankment,  as 
shown. 

Two  gaging  wells  were  provided.  They  consist  of 
two  8-in.  pipes  placed  on  opposite  sides  of  the  reservoir 
and  near  the  toe  of  the  inside  slope.  They  extend 
vertically  from  the  roof  to  the  floor  of  the  reservoir, 
with  the  lower  ends  of  the  pipes  resting  on  a  i  x  18-in. 
square  steel  plate  set  to  the  floor  elevation  of  the  reser¬ 
voir.  The  lower  ends  of  the.se  pipes  contain  four  slots 
2  in.  wide  and  36  in.  long,  to  permit  the  oil  to  flow 
into  the  wells. 

A  3-in.  dry  gas  line  is  carried  in  to  the  center  of 
the  reservoir  under  the  roof,  and  is  to  be  used  to 
maintain  at  all  times  a  slight  gas  pressure  in  the  tank, 
so  as  to  prevent  the  entrance  of  air  which  might  form 
an  explosive  mixture.  A  4-in.  wet  gas  gathering  line 
is  supported  on  the  second  rows  of  posts  toward  the 


center  from  the  toe  of  the  slope  and  18  in.  '  ove  the 
oil  level  when  the  reservoir  is  full.  This  lii  <  follows 
this  row  of  posts  all  the  way  around  and  is  nnected 
at  a  common  header  with  a  6-in.  line  leadintr  out  from 
the  reservoir  through  the  top  of  the  embankriit  ut. 
open  4-in.  T  looking  down  was  placed  evei\  lOO  ft 
throughout  the  length  of  the  4-in.  line  to  al!  .w  fre^ 
entrance  of  the  gas  and  also  to  prevent  the  formation 
of  pockets  of  condensed  gas.  Each  of  the.se  line;, 
leads  away  from  the  reservoir  on  a  uniform  ttrade 
underground  to  a  small  gas-regulating  house  above  200 
ft.  outside  the  fire  wall.  Both  lines  are  provided  with 
water  drips  to  draw  off  any  water  or  condensed  rms  that 
may  collect  in  the  line. 

To  protect  the  reservoir  from  being  set  on  tire  bv 
lightning  the  following  precautions  were  taken; 

The  reinforcing  metal  in  the  roof  slab  was  made 
everywhere  continuous  by  overlapping  and  wiring  to¬ 
gether  at  frequent  intervals,  and  at  points  about  20  ft. 
apart  around  the  outer  rim  of  the  tank  the  reinforcing 
metal  of  the  roof  and  slope  slab  were  tied  together 
with  No.  9  galvanized  wire,  using  soldered  connections. 
All  pipe  lines  leading  into  and  from  the  reservoir  be¬ 
neath  the  roof  were  connected  to  the  roof  reinforcement 
in  a  similar  manner.  The  object  of  the  wiring  was  to 
furnish  an  easy  path  for  the  discharge  of  the  earth 
electrical  field  during  a  storm,  and  in  this  way  prevent 
a  short  circuit  or  spark  that  would  ignite  the  gas  under¬ 
neath  the  roof.  With  the  above  installations  there  i.s 
a  double  safeguard  against  lightning  attack.  The  ga.s- 
regulating  lines  will  maintain  a  slight  gas  pre.ssure 
inside  the  reservoir  and  prevent  the  entrance  of  air 
which  would  form  an  explosive  mixture.  The  wiring 
together  of  the  reinforcing  metal  will  provide  a  continu¬ 
ous  path  for  the  grounding  of  the  accumulated  earth 
electrical  field  passing  through  the  tank. 

The  popular  theory  to  explain  why  oil  tanks  are  set 
on  fire  by  lightning  seems  to  be  that  the  lightning  flash 
ignites  escaping  ga.ses  above  the  roof,  which  in  turn 
ignite  the  oil  in  the  tanks.  Another  theorj'  advanced 
is  that  the  ordinarj’’  steel  tank  with  a  wooden  roof 
is  so  constructed  that  the  roof  is  practically  insulated 
from  the  steel  sides,  and  when  the  tank  is  struck  by 
lightning  a  .spark  takes  place  on  the  under  side  of  the 
roof,  setting  fire  to  the  gas  and  the  oil  in  the  tank. 
WTiether  or  not  either  of  the  above  theories  is  correct 
the  writer  does  not  know.  It  is  his  belief,  however, 
that  a  concrete-lined  reservoir  constructed  as  described 
above,  with  a  gas-tight  roof,  should  not  be  set  on  fire 
by  lightning,  for  the  reason  that  the  reinforcing  metal 
in  the  roof  as  well  as  in  the  reservoir  lining  is  all 
lied  together,  thus  forming  an  easy  path  for  the  elec¬ 
tricity  to  escape  into  the  ground.  The  insurance  com¬ 
panies  also  entertain  some  such  belief,  as  their  insurance 
rate  against  fire  in  the  case  of  the  concrete  tank  is 
only  25%  of  that  charged  for  insuring  a  steel  tank. 

The  total  cost  of  this  type  of  storage  is  from  .‘52  to 
35c.  per  barrel  of  capacity.  The  co.st  of  similar  work 
would  vary  slightly,  depending  on  ground  conditions 
and  weather. 

The  construction  work,  was  carried  on  by  company 
labor,  under  the  immediate  direction  of  the  writer.  J. 
D.  Hackstaff  is  manager  of  the  Empire  Pipe  Line  Co., 
and  J.  J.  Allinson  is  chief  engineer,  with  headquarters 
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at  Bartlesville,  Okla.  Acknowledgment  of  valuable 
assistance  is  made  to  the  firm  of  Dodd  &  Struthers, 
Des  Moines,  Iowa,  under  whose  direction  the  wiring  to 
safetruard  the  reservoir  against  lightning  attack  was 
carried  out.  _ 

Principles  on  Which  the  French 
Highways  Are  Built 

Roman  System  of  Direct  Lines  Between  Strategic 
Points  Followed — Great  Attention  Is 
Given  to  Drainage 

By  Frank  W.  Harris 

Captain  of  Engineers,  United  States  Army,  American 
Expeditionary  Forces 

French  practice  in  the  location  and  construction 
of  roads  follows  in  general  four  principles — that 
all  roads  between  trade  centers  and  fortresses  shall  be 
straight;  that  all  construction  shall  follow  the  general 
contour  of  the  ground,  the  limiting  grade  being  prob¬ 
ably  8%;  that  an  adequate  drainage  system  shall  be 
worked  out  at  the  time  of  building  the  road,  and  that 
a  macadam  surface  shall  be  applied.  These  roads  are 
located  for  purposes  of  war  as  well  as  peace,  and  the 
old  Roman  military  idea  that  roads  between  strategic 
points  in  the  empire  should  be  straight  is  still  followed. 

In  all  parts  of  France  the  roads  are  very  solid, 
and  after  years  of  war  use  are  in  good  shape  in  all 
sections  back  of  the  lines.  The  main  reason  for  this  is 
the  good  drainage  provided.  The  plan  and  cross-section 
views  show  the  construction  of  a  typical  French  road. 
The  side  slopes  vary  with  the  soils,  and  the  years  have 
worn  them  in  all  manner  of  shapes.  There  is  therefore 
no  fixed  ditch  section.  The  dimensions  vary  along  the 
same  road,  but  the  general  principles  shown  are 
pursued. 

Wide  dirt  shoulders  and  a  low  crown  are  the  rule, 
and  the  side  drains  running  across  the  shoulders  show 
ingenuity  and  are  very  important.  The  sodded  spaces 
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FRENCH  HIGHWAYS  HAVE  SPECIAL  DRAINAGE  SYSTEM 

between  them  are  used  for  piling  broken  stone  ready 
for  making  repairs.  The  roads  are  maintained  and 
lepaired  on  the  old  idea  that  a  stitch  in  time  saves 

nine. 

French  engineers  build  their  main  roads,  as  stated 
above,  in  a  straight  line  between  trade  centers,  the 
roads  following  the  natural  surface  of  the  ground,  so 
that  it  is  unusual  to  sto  very  heavy  cuts  or  fills  on 
the  highways.  While  this  frequently  results  in  short 
stretches  of  grade  up  to  8%,  it  shortens  the  distances 
between  trade  centers,  the  surface  of  the  road  is  hard 


and  good,  and  the  grades  have  not  proved  serious 
obstacles  to  the  heavily  loaded  army  trucks. 

In  the  United  States  we  have  been  dominated  by  the 
railroad  idea  of  low  grades  in  highways.  This  idea, 
while  good,  has  often  been  carried  to  extremes,  with 
the  result  that  it  has  cost  us  too  much  for  grading. 
Under  conditions  of  modern  motor-truck  transporta¬ 
tion,  where  any  grade  up  to  6%  or  even  8%  in  special 
cases  is  permissible,  we  shall  get  better  road-building 
results  if  we  increase  the  rate  of  grade  and  spend  less 
money  making  heavy  cuts  and  fills.  The  money  saved 
in  grading  can  be  invested  in  larger  and  better  side 
drainage  is  discussed,  but  there  the  matter  often  ends. 

In  all  road  textbooks  and  at  good-roads  conventions, 
drainage  is  discussed,  but  there  the  matter  often  ends. 
Our  modern  roads  are  a  modification  of  a  railway 
roadbed,  and  our  ditches  are  the  old  track  ditches. 
We  have  not  yet  adopted  a  real  highway  section,  largely 
due  to  the  fact  that  railroad  engineers  designed  the 
sections  in  use  on  our  new  roads.  It  can  be  seen  easily 
that  the  adoption  of  such  a  section  as  is  shown  in  the 
illustration  would  add  at  least  25%  to  the  cost  of  con¬ 
struction,  unless  we  modified  some  of  our  highway  loca¬ 
tion  and  construction  theories. 


World  Port  for  Shanghai  Planned 
By  Conservancy  Board 

Authorities  Make  Study  of  Scheme  Whereby  Whole 
River  Is  Converted  Into  Tidal  Dock 
to  Float  Largest  Vessels 

POST-WAR  trade  development  which  would  make 
China  an  important  factor  in  the  world’s  commerce 
is  anticipated  in  a  recent  report  on  the  proposed  port 
works  of  Shanghai  by  the  Whangpoo  Conservancy 
Board,  the  body  that  controls  the  port.  The  report 
frankly  looks  far  into  the  future,  for  it  plans  a  port 
to  take  care  of  vessels  drawing  up  to  50  ft.  of  water, 
and  contemplates  a  total  expenditure  of  nearly  $100,000,- 
000  over  two  decades.  But  the  commercial  conjectures 
of  the  engineers  are  interesting  to  all  shipping  men, 
particularly  those  on  the  Pacific  Coast,  and  the  engi¬ 
neering  design  of  the  new  port  is  bold  beyond  any 
previous  similar  project. 

The  report  is  entitled  “The  Future  Development  of 
the  Shanghai  Harbor”  and  was  prepared  by  H.  von 
Heidenstam,  a  Swedish  engineer  who  is  engineer-in¬ 
chief  of  the  Whangpoo  Conservancy  Board,  acting 
jointly  with  the  Hydraulic  Engineering  Bureau  of 
Stockholm,  represented  by  J.  G.  Richert  and  P.  G. 
Homell.  It  is  accompanied  by  a  lucid  commentary  by 
W.  F.  Tyler,  coast  inspector,  Chinese  Maritime  Cus¬ 
toms. 

It  is  the  contention  of  the  authors  of  the  report  that 
the  time  is  fast  arriving  when  Asian  industry  and 
demands  will  build  up  a  tremendous  commerce.  The 
conclusion  is  reached  not  only  from  a  belief  in  the 
early  industrial  growth  of  the  Chinese  people,  but  also 
by  the  increased  facilities  of  transportation  from 
Europe  and  the  eastern  coast  of  America  to  China 
through  the  Panama  Canal.  This  canal  has  not  had 
time  to  demonstrate  its  effect  on  world  commerce,  be¬ 
cause  of  the  restrictions  of  the  great  war,  but  in  the 
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post-war  period  will  undoubtedly  have  a  pronounced 
influence  on  trade.  Particularly,  in  the  views  of  the 
authors,  will  this  affect  the  Pacific  Ocean,  which  to 
their  minds  will  be  the  scene  in  the  next  twenty-five 
years  of  the  greatest  maritime  growth  in  the  world.  Of 
interest  to  Americans  is  their  conclusion  that  a  large 
part  of  this  new  Pacific  trade  will  be  between  both 
coasts  of  the  United  States  and  China.  Whether  this 
will  be  carried  in  foreign  or  American  bottoms  is  not 
part  of  their  inve.stigation. 

Looking  Ahead  Fifty  Years 

On  the  basis  of  such  assumptions  as  to  world  trade, 
rhe  port  engineers  demonstrate  to  their  own  satisfac¬ 
tion  that  Shanghai  is  the  proper  port  to  which  most 
of  this  new  trade  will  come,  and  should,  therefore,  be 
developed  to  take  care  not  only  of  the  ordinary  tramp 
steamer  traffic,  but  also  the  largest  types  of  ocean 
vessels  which,  as  has  been  demonstrated  in  the  past, 
can  be  made  commercially  successful  only  when  travel¬ 
ing  on  stabilized  routes.  The  authors  go  so  far  as 
to  assume  that  the  day  is  not  too  far  distant  when 
steamers  as  large  as  or  larger  than  those  now  plying 
the  transatlantic  route  will  make  regular  sailings  be¬ 
tween  Pacific  Coast  and  Chinese  ports.  This  means,  in 
their  view,  that  a  port  designed  for  fifty  years  to  come 
mu.st  have  at  least  a  50-ft.  draft  at  deep  water. 

To  bring  about  such  a  port  at  Shanghai  requires  a 
radical  engineering  design.  Shanghai  is  on  the  Whang- 
poo  River,  which  is  a  tidal  estuary  of  the  Yangtsze  and 
empties  into  the  latter  about  15  miles  below  the  center 
of  the  city.  The  proposed  project  consists  in  closing 
the  mouth  of  the  Whangpoo  with  a  dam  carrying  lock 
gates,  thus  transforming  the  whole  Whangpoo  River 
into  a  continuous  dock  harbor  with  a  water  level  corre¬ 
sponding  to  the  mean  water  level  at  the  mouth  of  the 
Whangpoo. 

Details  of  the  Project 

The  width  of  the  river  crossing  which  will  have 
to  be  dammed  is  not  given  in  the  report,  but  on  a 
small-scale  map  accompanying  the  report  it  is  about  one 
mile.  Subsidiary  details  connected  with  the  project 
are  the  building  of  training  walls  to  increase  the  depth 
of  the  approaches  to  the  river,  the  rearrangement  of 
the  sewage  dispasal  and  water-supply  of  the  city,  which 
now  are  tied  up  to  the  tidal  estuary,  and  the  construc¬ 
tion  of  quays  along  both  aides  of  the  fixed-level  river 
which  would  be  established  by  the  construction  of  the 
tidal  locks.  Contributing  difficulties  may  be  found  in 
the  control  of  the  Yangtsze  estuary,  which  is  one  of 
the  largest  river  mouths  in  the  world  and  is  not  entirely 
stable. 

The  report,  while  most  elaborate,  is  presented  merely 
as  a  preliminary  to  sugge.sted  investigations  which  are 
nece.ssary  for  a  more  detailed  .study  of  the  plan.  The 
authors  state  that  in  the  Yangtsze  valley  contributory 
to  Shanghai  there  are  living  170,000,000  persons,  or 
about  one-tenth  of  the  inhabitants  of  the  earth.  It  is 
their  claim  that  these  people  are  about  to  enter  into 
a  great  industrial  development,  and  that  an  attempt 
must  now  be  made  to  plan  for  the  next  fifty  years,  to 
take  care  of  the  expected  increased  commerce  which 
this  development  will  entail. 
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Water-Works  and  Sentiment 

OT  often  is  there  much  sentiment  conne.  u,!  with 
the  water-works  business.  Not  often  u  the 
citizenry  look  upon  its  water-works  structures  uith  rev 
erence.  However,  the  real  old  Chicagoans  ai.  up  in 
arms  over  the  proposed  removal  of  the  Chica^ro  .\ve 
water-works  tower,  which  is  as  much  identified  with 
old  Chicago  as  Faneuil  Hall  is  with  Boston  or  tiie  Tower 
of  London  is  with  London.  The  tower  is  in  the  line  of 
the  roadway  of  the  greatly  widened  Michigan  .\ve 
Boulevard  link  improvement.  The  Board  of  Local  Im¬ 
provements  proposes  to  move  it  back  50  ft.,  and  “if  in 
doing  so  it  happens  to  fall  it  will  not  be  built  up  again,’’ 
says  the  president  of  the  board. 

The  protests  aroused  by  the  plan  have  called  forth 
the  following  comment  in  the  Chicago  Tribune,  ad¬ 
dressed  to  the  president: 

“Mr.  Faherty,  you’re  a  good  citizen,  with  excellent  im¬ 
pulses,  but  you  only  arrived  in  Chicago  in  1888.  What 
does  Chicago’s  past  mean  to  you?  What  vision.s  are 
there  in  your  mind  of  the  young,  ardent,  ambitiou.'?  city 
which  directly  after  the  Civil  War  undertook  civic  im¬ 
provements  far  more  important  to  its  time  than  any 
you  are  now  fostering?  Do  you  realize  the  satisfaction 
with  which  they  contemplated  the  finished  power  house 
in  1866,  and  the  overwhelming  pride  that  filled  their 
bosoms  when  they  gazed  upon  the  completed  tower, 
which  soared  above  the  miles  of  comfortable,  prosperous, 
little  homes  stretching  to  west  and  north? 

Recalls  the  Big  Fire 

“Were  you  one  of  the  fleeing  multitudes  who  on  Oct.  if, 
in  1871,  saw  the  tower  standing,  a  solid  white  shaft, 
amid  whirling  flames  that  devoured  every  other  struc¬ 
ture  for  miles?  Was  your  youth  spent  in  its  shade  as 
the  new  city  sprang  up  out  of  the  ashes  in  the  seventies 
and  eighties? 

“The  architect  of  the  water-works  and  the  tower, 
W.  W.  Boyington,  was  a  great  man  in  his  time.  He 
came  here  from  New  York  in  1853  and  designed  prac¬ 
tically  all  of  the  principal  buildings  of  his  era.  The  old 
Chicago  University  buildings,  including  the  then  famous 
Dearborn  Observatory,  were  his  w’ork,  and,  like  the 
water-works,  were  built  of  solid,  rock-faced  ashlar  stone 
from  Vermont,  in  what  was  then  called  castellated 
Gothic  style. 

“In  the  years  immediately  following  the  fire  he  was 
the  architect  of  $2,500,000  worth  of  buildings.  So  he 
was  a  man  of  importance  here. 

Tower  or  Residence? 

“The  present  proposition  is  to  move  the  tower  back 
so  as  to  allow  the  new  boulevard  to  end  its  extreme 
width  at  Pearson  St.,  leaving  the  quondam  J.  V.  Farwell 
house  as  the  chief  object  in  view.  Now,  in  its  day,  the 
Farwell  house  was  considered  a  fine  example  of  domestic- 
architecture,  but,  as  an  alternative  to  the  water-works 
tower  for  an  effective  bit  of  street-end  building,  it  isn’t 
in  it  with  the  tower. 

“Knock  down,  if  you  will,  old  homes,  old  houses,  old 
landmarks,  but  spare  that  154  *ft.,  of  white,  gleaming 
shaft,  whose  turrets  and  crenelated  battlements  mean 
so  much  to  so  many  people.’’ 


Peace  will  need  record  protection 
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Some  Heavy  Fitting-Out  Cranes — 11.  Cantilever  and  Jib 
Travelers  at  Newark  Bay  and  Bristol 

Double  Cantilever  Bridge  Traveling  Along  Pier  Commands  Line  of  Ships  on  Either  Side — Provision  for 
Extension — Friction  Draft-Gear  Buffers — Tower  Jib  Crane  Fitted  with  Special  Safety  Devices 


IPanxed  hy  I’utilicatijn  Apprornt  Committee,  Kmeryenry  Fleet  Corporation\ 


C;)NTRASTING  sharply  with  the  fixed  derrick  and  scribed  in  our  previous  article  or  of  the  shear-leg  type 
bridge  cranes  of  Kearny  and  Hog  Island,  described  popular  on  the  Great  Lakes.  It  was  believed,  however, 
last  week  and  shown  by  Figs.  1  and  2  herewith,  travelers  that  with  machines  able  to  move  along  to  the  ship  it 
are  u.sed  at  Newark  Bay  by  the  Submarine  Boat  Corpo-  would  be  possible  not  only  to  gain  time  in  placing 
ration,  and  at  Bristol  by  the  Merchant  Shipbuilding  boilers,  engines  and  the  few  other  parts  of  great  weight 
Corporation,  for  heavy  service  at  the  fitting-out  dock,  comprised  in  the  ship  equipment,  but  also  to  do  some 


FIG.  1.  HOG  ISLAND  FITTING-OUT  PIERS  HAVE  A  FIXED  CRANE  BRIDGE  OF  100  TONS  CAPACITY  AND  SMALLER 

TRAVELING  GANTRY  JIB  CRANES 
\ 

The  Newark  Bay  machine  travels  along  a  pier  and  of  the  lighter  installation  work,  in  order  to  supplement 
commands  ships  on  either  side.  The  Bri.stol  crane  the  service  of  the  smaller  machines  provided  for  this 
serves  riverside  dock  frontage  only.  This  latter  ma-  work;  maximum  flexibility  of  the  whole  fitting-out  plant 
chine,  while  specially  designed  in  all  respects,  is  of  was  aimed  at. 

well  established  type;  the  Submarine  Boat  Corporation’s  General  dimensions  and  some  es.sential  structural  fea- 
double  cantilever  bridge,  on  the  other  hand,  is  a  machine  tures  of  the  Newark  Bay  cantilever  traveler  are  given 
••  ^  original  in  type  and  details  as  it  is  impressive  in  by  the  drawing  Fig.  3.  The  crane,  running  on  two 
its  general  appearance,  shown  by  Fig.  4.  narrow-gage  tracks  spaced  41  ft.  between  centers,  oper- 

Travelers  were  adopted  at  both  yards  in  order  to  save  ates  along  a  pier  about  60  ft.  wide  by  702  ft.  long, 
the  trouble  and  delay  of  moving  the  ship  into  position  and  straddles  a  set  of  railroad  tracks  extending  the  full 
under  a  fixed  crane.  The  requirements  of  the  work  length  of  the  pier  and  connecting  at  the  land  end  with 
are  not  essentially  different  from  those  prevailing  at  the  yard  track  system.  All  material  is  brought  out 
yards  using  fixed  machines,  whether  of  the  type  de-  by  way  of  these  tracks,  and  the  crane  trolley  must  pass 


together  against  chance  dis- 
jointing.  The  tower  leg  en- 
gages  the  truck  girder  by 
means  of  a  transverse  pin 
through  the  girder  webs,  the 
leg  being  formed  into  a  strong 
fork  or  jaw  passing  outside 
of  the  girder  to  take  the  pin. 
The  pin  is  located  at  mid- 
length  of  the  girder,  but  is 
near  the  inner  edge  of  the 
tower  leg,  so  as  to  bring  the 
vertical  reaction  as 


near  as 

possible  to  the  center-line  in¬ 
tersection  of  the  tower  leg  and 
the  lower  member  of  the  fore- 
and-aft  tie,  and  thus  niinimi7.e 
the  bending  in  the  tower  leg. 
One  of  the  two  trucks  of  each 
tower  leg  is  driven.  There  is 
a  separate  motor  at  each  of 
the  four  driven  trucks,  geared 
to  both  of  the  axles  of  this 
truck.  All  motions  of  the  crane 
are  controlled  by  automatic 
acceleration  switches;  this  is 
to  eliminate  risk  of  accident 
from  operator’s  negligence  or 
error.  The  speeds  for  which 
the  crane  is  designed  are  as 
follows:  Main  hoist,  10  ft.  per 
minute;  auxiliary  hoist.  40  ft. 
per  minute;  trolley  motion,  40 
ft.  per  minute;  crane  trav¬ 
el,  150  ft.  per  minute.  At 
the  ends  of  the  crane  tracks 
and  of  the  trolley  track,  buf¬ 
fers  are  provided  to  stop 
it  out  through  the  space  between  the  gantry  legs  in  the  machine  or  the  trolley  without  sudden  impact, 
transferring  it  to  the  ship.  For  this  reason,  though  Friction  draft  gears  were  used  as  shock-absorbing 
the  legs  are  tied  by  a  deep  and  rigid  tie  strut  near  the  elements  in  these  buffers.  Thus,  in  the  construction 
bottom,  the  space  above  this  is  not  encumbered  by  brae-  of  the  buffer  at  the  end  of  the  crane  track,  oak  strik¬ 
ing.  ing  plates  at  the  front  of  a  timber  crosshead  receive 

Very  heavy  construction  characterizes  the  machine,  the  impact  of  the  crane  wheels;  the  crosshead  is  held 

but  apart  from  the  interesting  manner  of  framing  and  to  the  rails  by  nuts  on  through  bolts  of  the  buffer  tim- 

the  make-up  of  the  tower  legs  the  arrangement  is  simple  bers  engaging  the  under  side  of  the  rail  head.  Di¬ 
enough  to  require  no  description.  The  superstructure  rectly  back  of  this  crosshead  are  mounted  tw'o  West- 

is  a  simple  bridge  supporting  a  pair  of  suspended  track  inghouse  friction  draft  gears  in  series,  held  in  posi- 
beams  for  the  crane  trolley.  This  latter  is  a  50-ton  tion  on  a  timber  base  and  backed  by  an  anchor  block 

trolley  built  by  the  Morgan  Engineering  Works.  Its  securely  fastened  to  the  bent-up  ends  of  the  crane  track 

winding  drums  are  placed  transverse  to  the  track;  they  rails. 

had  to  be  made  unusually  long  to  take  care  of  the  great  A  shown  by  the  drawing.  Fig.  3,  the  crane  is  in¬ 
height  of  lift  required,  which  accounts  for  the  wide  tended  to  have  an  ultimate  reach  sufficient  for  serving 

spacing  of  the  tracks.  two  lines  of  boats  on  either  side  of  the  pier,  which 

Special  study  was  given  to  the  design  of  the  trucks  will  take  care  of  eight  boats  at  one  time.  Normal 
which  carry  the  crane.  Because  the  pier  structure  working  conditions  do  not  require  so  large  a  capacity, 

contains  three  piles  in  a  closely  spaced  bent  under  each  however,  and  for  present  service  the  crane  has  been 

track,  a  two-rail  track  on  either  side  of  the  pier  was  built  only  to  half  reach  on  either  side,  as  is  indicated 

adopted,  as  distributing  the  track  load  better  than  a  in  Fig.  3,  and  more  definitely  shown  by  the  view, 

single  rail  Each  leg  is  carried  by  two  four-wheel  Fig.  4.  In  its  present  condition  the  structure,  trucks 

trucks.  A  heavy  truck  girder  of  box  section  rests  on  and  machinery  weigh  about  700,000  lb.,  which,  with 
the  truck  frames  by  cast-steel  ball-and-socket  bearings;  the  trolley  weight  of  78,000  lb.,  makes  a  total  of  about 
links  attached  to  lugs  of  the  upper  and  Idwer  halves  of  780,000.  In  its  completed  condition  the  crane  will  weigh 
these  bearings,  two  on  each  truck,  tie  the  structure  roughly  1,000,000  lb.  Its  cost  at  half  length  is  $134,000. 


Fia.  2.  HEAVILY  BRACED  TRIANGULAR  PLATFORM  CARRIES  lOO-TON  PILLAR- 
CRANE  DERRICK  IN  KEARNY  YARD  OF  FEDERAL  SHIPBUILDING  COMPANY 
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Keex>  the  home  wheels  turning  for  the  boys  who  will  come  home 
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fig  S.  structural  diagram  of  the  NEWARK  BAT  CANTILEVER  TRAVELER— UI.TIM ATE  EXTENSION  OF  THE 
BRIDGE  AS  INDICATED  WILL  ENABLE  IT  TO  COVER  TWO  LINES  OF  SHIPS  ON  EITHER  SIDE  OF  THE  PIER 


Light  fitting  work  at  Newark  Bay  is  handled  in  a 
separate  location  as  well  as  by  separate  machines.  The 
pier  with  the  cantilever  crane  is  devoted  to  heavy  work 
exclusively;  this  pier  projects  out  from  the  main  yard 
front  into  the  waters  of  Newark  Bay  as  an  extension 
of  a  marginal  dock  which  forms  the  south  boundary  of 
the  yard,  fronting  on  a  channel  or  slip  extending  inland 
about  2700  ft.  along  this  side.  This  dock  is  used  for 
the  light  fitting  work.  Its  equipment  comprises  a  three- 
track  railroad  along  the  length  of  the  dock,  and  a 
trestle  for  locomotive  cranes  between  the  tracks  and 
the  face  of  the  dock.  Three  long-reach  locomotive  cranes 
operating  on  this  trestle  handle  the  ship-equipment  ma¬ 
terial  from  the  supply  tracks  to  the  ships  lying  along 
the  wharves. 

With  the  length  of  slip  and  dock  available,  18  of 
the  Submarine’s  6000-ton  ships  can  lie  along  the  dock, 
in  two  lines.  With  the  same  double-line  arrangement 
the  heavy  fitting-out  pier  accommodates  eight  ships, 
making  a  total  capacity  of  26.  It  is  not  expected  that 
this  will  be  normally  required.  The  estimates  are  for 
21  ships  undergoing  fitting-out  simultaneously,  four  at 
the  heavy  pier  and  17  along  the  trestle.  This  estimate 
is  based  on  a  fitting-out  period  of  45  days. 

The  trestle  is  about  80  ft.  high  by  14  ft.  wide.  It  car¬ 
ries  a  track  of  16-ft.  gage  for  the  main  locomotive  cranes 
which  do  the  fitting-out  work.  A  standard-gage  track 
has  also  been  laid  on  the  trestle,  to  take  ordinary  loco¬ 
motive  cranes  (with  outriggers  bearing  on  the  two  outer 
rails  for  stalility). 

Noteworthy  innovations  were  introduced  in  the  design 
of  the  locomotive  cranes,  based  on  the  experience  of 
the  steel-erection  men  in  the  engineering  department 
of  the  Submarine  Boat  Corporation.  The  cranes  each 
have  four  single-drum  winches  in  the  cab,  handled  by 
.‘•eparate  controllers,  and  thus  avoid  the  use  of  clutches 
so  common  in  all  forms  of  hoisting  machinery.  Each 
winch  is  a  simple  grouping  of  motor,  gears  and  drum 
in  a  frame,  generally  with  a  solenoid  brake  on  the 
motor  shaft  and  an  emergency  foot-operated  brake  on 
the  drum.  The  winches  handle  respectively  the  main 
hoist,  the  auxiliary  hoist,  the  topping  lift  and  the 
swing.  The  swinging  motor  has  no  solenoid  brake,  as 


this  w’ould  be  likely  to  give  too  abrupt  a  stop  and  tend 
to  cause  the  load  on  the  hook  to  swing.  Tw’o  diagonally 
opposite  trucks  of  the  machine  are  equipped  with  .sep¬ 
arate  motors  for  the  travel  of  the  machine.  The  two 
motors  are  handled  by  one  controller,  making  the  fifth 
controller  in  the  cab.  These  motors  have  a  solenoid 
brake  only. 

A  five-part  main  hoist  and  a  single-line  auxiliary  hoist 
are  used.  The  winches  are  designed  to  give  about  180 
ft.  per  minute  speed  with  a  25-hp.  motor,  under  normal 


PIG.  4.  NEWARK  BAY  60-TON  CANTILEVER  TRAVELER 
DURING  ERECTION 


load  conditions.  The  travel  speed  of  the  crane  is  about 
175  ft.  per  minute.  The  hoist  hooks  are  swiveled  on 
ball  bearings,  which  in  practice  give  very  easy  rotation 
of  the  load. 


- 


A  boom  length  of  90  ft.  was  adopted,  to  enable  the  wall.  Furthermore,  the  ships  built  at  the  two  yards 
crane  to  reach  out  over  two  ships  abreast.  The  lifting  are  of  about  equal  size  (9000  and  9600  tons  capacity) 
capacity  is  10  tons  at  50-ft.  radius  and  4  tons  at  full  In  spite  of  the  similarity  of  general  requirements  the 

90-ft.  reach.  A  high  A-frame  and  a  counterweight  solution  with  respect  to  the  crane  equipment  differs 

raised  high  enough  to  pass  over  the  rail  of  the  ship  radically. 

at  maximum  stage  of  the  tide  are  features  of  the  struc-  Bristol,  besides  choosing  a  traveling  crane,  fixed  a 

lower  load  capacity  and  a  smaller  reach.  The  maximum 
heavy-load  capacity  of  the  machine  is  60  tons  at  68-ft 
^  4  rl  l  reach.  The  greatest  working  radius  of  the  auxiliar\’ 

J "  hoist,  93  ft.,  is  about  the  same  as  that  of  the  Federal 

//ly  ?  i_  i  crane.  Besides  the  differences  in  capacity  and  reach, 

//  ^  ^  j  ~?T  and  the  addition  of  the  traveling  function  in  the  Bristol 

^  I  crane,  there  are  equally  fundamental  differences  in  the 

/  ^  structural  and  mechanical  arrangement. 

/f  y-j ^ ^  !  i  •  Bristol  crane  is  of  the  revolving-tower  type, 

§!  carrying  a  hoist  platform  and  boom  pivot  at  about 

!■  Pa  mid-height.  The  weight  is 

/  / /  I!  fyl  transmitted  from  the  tower 

'  -il'  II  ^  supporting  gantry 

i  _■  I  j  j  j  1 1  through  a  pin  seat  at  the  ba.so 

. i  of  the  tower,  while  overtum- 

1  . . 'i  j  TT55^  horizontal  wheels  carried  by 

\  . .  . . . . .  ••••*1  '^01.  the  tower,  bearing  against  the 

/,A  I  _ I  1  I  '  inside  of  a  curb  ring  of  the 

I  T  _  supporting  frame.  The  struc- 

3^  - - ^ tural  arrangement  of  the  ma- 


shown  in  Fig.  5, 
which  also  gives  the  main  di¬ 
mensions.  The  design  of  the 
structure  for  the  several  load 
conditions  and  wind  was  car¬ 
ried  out  for  a  working  stress 
of  15,000  lb.  per  square  inch 
tension  and  13,000  (reduced 
by  formula)  compression.  The 
.stability  of  the  machine  is  sufficient  to  provide  for  a  wind 
pressure  of  10  lb.  on  the  loaded  crane  and  about  30  lb.  on 
the  empty  machine.  The  counterbalance  at  the  tail  of 
the  hoisting-engine  platform  takes  care  of  about  half  the 
maximum  load  moment,  and  thus  gives  about  equal  mar¬ 
gins  of  stability  in  loaded  and  empty  conditions. 

The  swinging-engine  has  some  rather  unusual  fea¬ 
tures,  designed  to  permit  smoother  operation.  Instead 
of  the  usual  solenoid  brake  on  the  tail  of  the  motor 


FIG.  5.  TOWER  TRAVELER  ON  BRISTOL  FITTING-OFT  DOCK 


lural  arrangement  of  the  crane.  The  machines  were 
built  by  the  Indu.strial  Works,  Bay  City,  Mich. 

In  contrast  with  the  fixed  cranes  of  Hog  Island  and 
the  Federal  yard,  the  managers  of  the  Merchant  Ship¬ 
building  Corporation  gave  preference  to  a  traveling 
crane  for  equipping  their  yard  at  Bristol,  Penn..  The 
problem  presented  there  was  very  closely  like  that  at 
Kearny,  since  both  yards  have  12  shipways  and  carry- 
on  their  fitting-out  work  alongside  an  ordinary  dock 
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FIG.  6.  THREE-MOTOR  JIB  MACHINERY  OP  BRISTOL  CRANE 
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fhaft,  a  hand  brake  was  provided  to  enable  the  brakinp 
effort  to  be  varied  as  circumstances  may  require,  or  to 
let  the  swinging  motion  coast  to  a  stop  when  desired. 
To  permit  the  use  of  an  easily  applied  brake  and  yet 
prevent  the  operator  from  jamming  it  on  too  hard,  as 
well  as  to  prevent  damage  in  case  of  suddenly  reversing 
the  motor,  a  friction  drive  was  installed  on  one  of  the 
pears  between  the  motor  and  the  rack  circle.  This  has 
an  adjustable  spring  pressure,  providing  the  necessary 
friction  to  accelerate  or  retard  the  crane  at  the  proper 
rate,  but  preventing  this  rate  from  being  greatly  ex¬ 
ceeded. 

Interconnected  hoist  and  boom-hoist  rigging 
al.«o  characterizes  the  machine,  the  object  of  the 

arrangement  being  to  limit  the  work  of  the  boom 
hoist  to  changing  the  position  of  the  boom,  with¬ 
out  lifting  the  load,  in  accordance  with  the  prin¬ 
ciple  first  applied  to  derricks  many  years  ago.  The 
main  hoisting  rope  is  carried  through  the  hoist 
block  and  dead-ended  on  the  boom-hoist  drum.  By 
this  arrangement  the  load  on  the  hook  acts  as 

a  counterweight  pulling  on  the  boom-hoist  tackle, 
thereby  tending  to  neutralize  the  effect  of  the 
toad  on  the  motion  of  the  boom.  While  the  boom  is 
being  raised  from  its  extreme  outer  to  its  extreme  inner 
position,  the  hook  describes  a  flat-curved  line  which 
through  most  of  its  range  does  not  depart  far  from  the 
horizontal.  When  the  auxiliary  hoist  is  in  use  and  the 
main  hook  is  idle,  this  neutralizing  action  is  not  called 
for.  On  this  account  the  gear-shifting  mechanism  which 
connects  the  hoisting  motor  to  the  auxiliary  hoist  drum 
(after  disconnecting  it  from  the  main  hoist  drum) 
simultaneously  connects  the  main  hoist  drum  to  the 
boom  hoist,  so  that  the  operation  of  the  boom  hoist  in 
this  case  carries  the  hook  along  in  fixed  relation  to  the 
boom. 

On  the  reverse  operation,  changing  the  motor  from 
the  auxiliary  to  the  main  hoist  drum,  the  gear-shifting 
mechanism  drops  a  pawl  into  the  gear  of  the  auxiliary 
drum,  to  hold  the  auxiliary  hook  from  dropping. 

Safety  lowering  brakes  are  used  on  both  the  hoist 
motor  and  the  boom-hoist  motor.  These  brakes  consist 
of  alternate  steel  and  bronze  disks  running  in  oil,  and 
make  it  impossible  to  lower  without  running  the  motor 
backward.  Both  motions  are  also  equipped  with  mag¬ 
netic  brakes  on  the  motor  shaft,  requiring  power  in 
the  circuit  to  release  the  brake  and  permit  operation  of 
the  motor.  Limit  switches  control  the  motion  of  the 
hoisting  rope  so  as  to  prevent  overwinding,  and  also 
make  it  impossible  to  operate  the  60-ton  hoist  when 
the  hook  is  at  a  radius  exceeding  68  ft.  The  boom  hoist 
^ha.s  limit  switches  to  prevent  the  boom  moving  upward 
or  downward  oeyond  definite  limits  of  motion,  and  other 
switches  to  stop  both  hoisting  and  boom  motions  when 
either  of  the  two  hooks  comes  within  a  predetermined 
di.«tance  of  the  boom  structure. 

The  operating  speeds  of  the  machine  are  the  follow¬ 
ing:  Hoist,  16  ft.  per  minute;  maximum  lifting  range, 
110  ft.;  boom  hoist,  full  range  of  motion  under  maxi¬ 
mum  load  of  60  tons,  2i  min.;  auxiliary  hoist,  100  ft. 
per  minute;  swinging  motion,  i  r.p.m. ;  traveling  mo¬ 
tion,  76  ft.  per  minute.  Four  motors  operate  the 
machine,  all  of  them  running  on  three-phase  alternating 
current  at  440  volts.  The  hoisting  motor  is  of  76  hp. 


It  drives  either  the  main  hoi.st  drum  or  the  auxiliary 
hoist  drum,  according  to  the  position  of  a  shifting 
pinion.  The  same  motor  brake  and  safety  lowering 
brake  serve  both  the  main  and  the  auxiliarj’  hoisting 
drums,  through  this  arrangement.  The  boom-hoist  mo¬ 
tor  is  of  30  hp.,  as  is  also  the  swinging  motor.  The 
travel  motor  is  of  76  hp.;  it  has  a  solenoid  brake. 

The  main  hoisting  rope  is  rigged  in  12  parts  between 
the  hoist  block  and  the  end  of  the  boom.  The  boom 
hoist  has  11  narts  in  the  tackle  between  the  boom  and 
the  mast. 

The  entire  machine  is  operated  through  four  drum 
controllers. 

Heyl  &  Patterson,  Inc.,  Pittsburgh,  designed  and  built 
the  machine.  Under  contract  taken  in  November,  1917, 
the  crane  was  erected  and  ready  for  operation  by 
August,  1918.  Its  cost  was  about  $120,000,  erected. 
The  total  weight  of  the  crane  is  190  tons. 


Urges  Electrification  of  the 
California  Railroads 

D.  F.  Folsom  of  Oil  Division  of  Fuel  Administration 
Points  to  Oil  and  Capital  Economy — 

'  Purchase  of  Power 

Electrification  of  the  mountain  divisions  of 

California  railroads  has  been  recommended  to 
Director-General  of  Railroads  McAdoo  by  D.  F.  Folsom, 
director  of  the  Pacific  Coast  section  of  the  Oil  Division 
of  the  Fuel  Administration,  as  a  means  of  conserving 
fuel  oil  and  reducing  the  operating  expenses  of  the  sec¬ 
tions  of  the  railroads  involved  by  $4  923,300  a  year. 

The  recommendation,  based  on  a  report  of  W.  F. 
Dietrich,  engineer  of  the  Oil  Division  of  the  Fuel  Ad¬ 
ministration,  shows  that  the  electrification  of  510  miles 
of  railroad  would  mean  an  annual  saving  of  3,062,000 
bbl.  of  fuel  oil,  the  total  cost  of  which  is  $6,147,000,  and 
that  the  cost  of  power  to  operate  the  trains  over  these 
sections  at  0.75c.  per  kilowatt-hour  would  be  $2,000,000, 
indicating  a  reduction  in  the  bill  for  motive  power  of 
$4,147,000  annually.  The  first  cost  of  the  electrifica¬ 
tion  is  placed  at  $23,012,000,  on  which  there  is  estimated 
an  annual  profit  of  9.4%,  after  allowing  for  deprecia¬ 
tion,  amortization,  taxes  and  interest. 

The  railroad  divisions  affected  by  the  recommenda¬ 
tion  are  the  Sacramento  division  of  the  Southern 
Pacific,  157  miles,  from  Roseville,  Cal.,  to  Sparks, 
Nev.;  the  Shasta  division  of  the  Southern  Pacific,  215 
miles,  from  Gerber,  Cal,  to  Ashland,  Ore.;  and  the 
San  Joaquin  combination  division  of  the  Southern  Pa¬ 
cific  and  Santa  ‘F^  railroads,  138  miles,  from  Bakers¬ 
field  to  Saugus. 

With  oil  valued  at  an  average  figure  of  $2.02  a  barrel 
and  electricity  at  0.75c.  per  kilowatt-hour  (a  total  of 
$2,000,000),  the  annual  saving  in  the  cost  of  power  is 
$4,147,000  in  favor  of  electrification.  The  purchase  of 
hydro-electric  power  is  contemplated  throughout  the 
report,  but  it  is  pointed  out  that  even  if  the  electricity 
were  generated  by  oil  there  would  be  a  saving  of  about 
half  the  consumption  of  oil  now  used  as  locomotive  fuel. 
Thus  267,400,000  kw.hr.  at  200  kw.  per  barrel  would 
require  1,337,000  bbl.  of  oil,  or  43.6%  of  the  present 
consumption  of  locomotive  fuel  in  the  three  districts. 


COMPARISON  OF  OPERATING  COSTS  ON  THE  THREE  DIVISIONS  BY  STEAM  AND  BY  ELECTRICITY 


SubKtnt  inn  labor  and  RUi^Iy 
Tranarniwinn  and  rnntart  ayatom  main- 

U'nanrc  . 

Mainf4'nanre  of  way . 

Ijoromotivp  repairs  . 

I^omotivp  enninemm . 

Fuel  or  electricity . 


Balance  favorinR  electriBcation . 

PercentaRe  of  net  investment . 

Net  profit,  nllnwinR  12%  for  depreci¬ 
ation .  amortisation,  interest  and  taxes 


Ssrrampnto  Division 

Shaata  Division 

San  Joaquin 

Division 

EIpctric 

$104,200 

Stpnni 

Elertrir 

$73,200 

Stpsm 

Electric 

$89,000 

Steam 

82.700 

490.000 

260.000 

185,000 

783,000 

$650,000 

390,000 

258.000 

2.200.000 

70.000 

510.000 

230.000 

400.000 

549.000 

$680,000 

461,000 

530,000 

2,065,000 

47,000 

285,000 

194,000 

172,200 

688.000 

$381,000 

388,000 

231,900 

1,882,000 

$1,905,400 

$3,498,000 

1,905.400 

$1,832,000 

$3,736,000 

1,832,000 

$1,456,000 

$2,882,900 

1,456,000 

$1,592,600 

19.6% 

$1,904,000 
23  7% 

$1,426,900 
20  7% 

7  6% 

n.7% 

8.7% 

But  if  oil  were  used,  it  would  cost  $700,000  more  than 
the  cost  of  hydro-electric  power  at  0.75c.  per  kilowatt- 
hour,  the  report  states. 

Tiie  following  table  gives  a  summary  of  the  power 
required  and  the  fuel  oil  saved  by  the  proposed  electri¬ 
fication  of  the  divisions  considered  in  the  report: 

Kw.-Hr.  Maximum 

DiWaion  per  Year  Kw.  Demand 

Sacramento .  104,200,000 

,Sha8ta .  73,200.000  33,400 

San  Joa<luili .  89,000.000  40,000 

The  saving  of  oil  in  each  district,  according  to  the 
report,  would  be: 

Division  Barrels  Value 


Division  Barrels 

Sacramento . 

Shasta .  907,300 

San  Joaquin .  1,177,000 


$2,200,000 

2,053,000 

1,882,000 


The  comparative  low  value  of  the  oil  used  in  the  San 
.Joaquin  division  as  shown  in  the  foregoing  tabulation 
is  due  to  the  proximity  of  the  district  to  the  largest 
producing  oil  fields  in  California,  making  it  possible  to 
supply  steam  locomotives  with  fuel  at  a  much  lower 
rate  than  in  the  other  two  cases  considered. 

A  summary  of  the  first  costs,  the  percentage  of  profit 
on  the  investment  and  the  annual  saving  obtained  in 
each  of  the  three  districts  considered  in  the  report  is 
given  as  follows: 


Division 
Sai-ramento. . 
Shasta 
San  Joaquin . 


First  Cost 
$8,100,000 
8.038.000 
6.784.000 


Annual  Saving 
$1,592,600 
1,903,800 
1.426.900 


Per  Cent 
7.6 
117 
8  7 


Total .  $23,012,000  $4,923,300  9.7 

In  calculating  the  profit  on  the  investment  in  the  re¬ 
port  12^c  is  allowed  for  depreciation,  amortization, 
taxes  and  interest. 

No  recommendation  or  suggestion  concerning  the 
source  of  the  supply  of  power  is  contained  in  the  report. 
Mr.  Folsom  stated,  however,  that  should  his  reccommen- 
dation  be  adopted  generating  stations  would  have  to  be 
built  to  meet  the  demand.  The  installation  of  power 
plants  to  provide  the  necessary  quantity  of  power  at 
present  costs  is  estimated  at  $150  per  kilowatt.  This 
would  make  the  cost  of  generating  plants  in  the  neigh¬ 
borhood  of  $18,500,000  in  addition  to  the  cost  of  elec¬ 
trifying  the  railroads. 

The  question  of  purchase  or  generation  of  power  for 
the  proposed  system  is  disposed  of  in  the  report  with 
the  statement  that  the  monthly  load  factor  for  indus¬ 
trial  uses  averages  52%  in  California,  while  electric 
railways  seldom  exceed  40%.  Purchase  is  therefore 
recommended,  as  the  larger  systems  can  more  readily 
absorb  the  railroads’  demand  for  power. 

The  total  first  cost  for  the  three  divisions  is  esti¬ 
mated  and  segregated  as  follows:  Substations,  $8,100,- 


000;  track  bonding,  $851,000;  transmission  line,  $3,. 
760,000;  contact  system,  $6,620,000;  block  signal 
changes,  $1,166,000;  inspection  shops  and  shed.®.  $45,. 
000;  electric  locomotives,  $8,910,000;  credit  for  steair. 
locomotive  equipment  released,  $6,440,000;  net  total 
$23,012,000.  By  divisions  this  total  is  distributed  as 
follows:  Sacramento,  $8,100,000;  Shasta,  $8,038,000; 
San  Joaquin,  $6,784,000. 

The  estimate  for  locomotives  includes  twenty  150-ton 
passenger,  sixty-three  100-ton  freight  and  ten  100-ton 
switching  locomotives.  An  allowance  of  $6,440,000  is 
made  for  steam  locomotive  equipment  released  ’\v  elec¬ 
trification. 

The  power  requirements  for  the  proposed  electrifica¬ 
tion  are  estimated  as  follows;  730,000  kw.-hr.  per  day, 
267,400,000  kw.-hr.  per  year,  121,600  kw.  maximum  de¬ 
mand  and  30,400  kw.  average  demand. 

Estimated  comparative  operating  costs  are  indicated 
in  the  table  so  labelled. 

The  report  says  in  part: 

Railroads  consume  more  coal  and  fuel  oil  than  any 
other  single  industry.  Over  20%  of  the  annual  produc¬ 
tion  of  coal  and  fuel  oil  in  the  United  States  is  con¬ 
sumed  by  the  railroads,  and  half  this  amount  is  wa.sted 
by  the  inherent  inefficiencies  of  steam  locomotives. 
Western  railroads  consumed  31.2%  of  California’s  1917 
production  of  fuel  oil. 

The  great  saving  in  locomotive  fuel  by  the  generation 
of  power  in  central  power  plants  is  made  possible  by 
reason  of  the  fact  that  the  steam  locomotive  carries  its 
power  plant  on  its  back  and  consumes  a  large  portion 
of  its  energy  in  carrying  its  own  fuel.  Roughly,  about 
12%  of  the  energy  of  the  locomotive  fuel  supplied  to  the 
steam  locomotive  is  used  in  hauling  its  own  fuel  in 
tenders  and  in  coal  cars  or  oil-tank  ca.s  to  the  dis¬ 
tributing  points  along  the  line.  Other  large  wastes  of 
fuel  are  occasioned  by  the  starting  of  fires,  keeping  hot 
and  standing  at  sidings.  In  mountain  districts  there 
is  the  added  waste  of  keeping  up  steam  on  the  long 
downhill  grades  and  more  inefficient  utilization  of  fuel 
on  the  uphill  grades,  especially  in  starting. 

Motor  Trucks  Haul  Coal  from  Mines 

At  present  prices  of  coal  many  small  mines  in  Ten¬ 
nessee,  along  the  Cincinnati  Southern  line  of  the  South¬ 
ern  Ry.,  are  finding  it  profitable  to  reopen  operations. 
Several  of  these  mines  which  have  no  rail  connections 
are  using  motor  trucks  of  to  2  tons  capacity  for 
hauling  coal  to  the  nearest  railway  siding,  where  it 
may  be  dumped  into  a  hopper  or  shoveled  into  a  car. 


Engineers  must  bridge  the  gap  from  war  to  peace 
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Oiled  Macadam  Roads  Resurfaced 
with  Concrete 

Los  Angeles  County,  California,  Builds  Roads  In 
Two  Sections  To  Keep  Traffic  Moving — Center 
Joint  Keeps  Autos  on  Own  Side 
By  E.  a.  Burt 

\ssistant  Engineer,  Los  Angeles  County.  California,  Road 
Department 

EVERAL  oiled  macadam  roads  have  been  resur¬ 
faced  with  concrete  in  Los  Angeles  County,  Cali¬ 
fornia,  in  the  past  two  years,  because  they  were  break¬ 
ing  down  under  the  increased  traffic.  As  it  was  im¬ 
possible  to  close  entirely  some  of  these  roads,  building 
them  in  two  sections  has  been  tried  with  excellent  re- 


CEXTER  FORM  PLACED  FOR  BUILDING  FIRST  HALF 


suits.  While  this  method  of  construction  is  slightly 
more  expensive,  due  to  the  extra  shifting  of  the  equip¬ 
ment  and  the  extra  form  work  required,  the  advantages 
to  the  public  are  thought  at  least  to  counterbalance  the 
extra  expense. 

An  example  of  this  form  of  con.struction  is  the  Long 
Beach  Boulevard,  the  original  improvement  of  which 
was  completed  in  1910  and  1911.  The  construction  was 
typical  oiled  macadam,  16  ft.  wide  and  6  in.  thick,  with 
7-ft.  oiled  earth  shoulders.  It  was  laid  directly  on  the 
adobe  or  fine  silt  soil  of  the  region. 

The  natural  slope  of  the  country  from  Los  Angeles 
to  Long  Beach  averages  about  0.2%,  and  is  practically 
uniorm  for  a  mile  or  more  on  either  side  of  the  road. 
Consequently,  satisfactory  drainage  was  not  obtainable. 
The  general  situation  of  the  road  left  the  ground-water 
level  within  two  or  three  feet  of  the  surface  during  the 
drj’  months  (May  to  November),  with  more  or  less 
water  all  over  the  road  and  adjoining  land  during  a 
considerable  part  of  the  rainy  season. 

The  suitability  of. macadam  for  use  under  the  condi¬ 
tions  described  was  perhaps  doubtful,  but  up  to  the  end 
of  the  season  of  1913  the  surface  of  the  road  developed 
only  the  defects  generally  found  in  new  macadam,  and  it 
was  felt  that  it  would  continue  to  give  good  service  for  a 
reasonable  number  of  years.  However,  early  in  1914, 
with  a  traffic  shown  by  census  to  be  1970  tons  per  day, 
it  began  to  give  signs  of  failure,  and  in  1915  a  con¬ 
siderable  number  of  ruts  and  waves  developed.  While 


it  was  still  possible  to  maintain  the  road  at  a  rather 
heavy  expense,  it  was  deemed  advisable  to  reconstruct 
it.  However,  no  funds  were  available.  These  un¬ 
favorable  conditions  were  further  aggravated  by  the 
closing  of  a  parallel  road,  the  Harbor  Boulevard,  on 
account  of  floods.  The  traffic  over  the  road  was  thus 
increased  to  3200  tons  per  day,  the  increase  consisting 
mainly  of  motor  trucks  of  3  to  10  tons  capacity.  Under 
this  sudden  and  unfore.seen  traffic,  the  roadbed  being 
saturated  with  water  from  heavy  rains,  large  sections 
were  rapidly  pounded  into  deep  ridges,  practically  de¬ 
stroying  31  miles  of  the  surface.  The  previous  method 
of  patching  with  heavy  asphaltic  oil  and  rock  w'as  now 
found  to  be  inadequate  and  entirely  too  expensive. 
Finally,  in  the  absence  of  other  funds,  it  was  decided 
to  use  for  recon.struction  money  set  aside  for  paved 
highway  maintenance. 

After  examining  several  stretches  of  concrete  road 
which  had  previously  been  built  in  the  county,  this 
material  was  selected  for  the  resurfacing,  and  in  April, 
1916,  work  was  begun.  The  concrete  was  laid  directly 
on  the  old  macadam  surface,  no  grading  being  done 
other  than  knocking  off  a  few  of  the  high  humps  and 
filling  up  a  few  of  the  deeper  ruts  with  loose  gravel. 
Wherever  the  smooth  oiled  surface  remained  it  was 
swept  clean  with  street  brooms. 

In  developing  methods  of  construction  it  was  realized 
that  suspension  of  traffic  on  the  boulevard  was  out  of 
the  question,  it  being  the  only  through  road  to  the 
harbor.  Detours  along  the  sides  were  also  impossible, 
unless  a  temporary  road  could  be  constructed,  as  the 
light,  silty  soil  would  not  support  the  traffic.  Further¬ 
more,  highly  improved  farms  bordering  the  road  pre¬ 
vented  detours  over  adjoining  land.  To  solve  the 
problem  it  was  decided  to  construct  one-half  of  the  pave¬ 
ment  at  a  time,  the  traffic  using  the  old  half  until  the 


HALF  SECTION  COMPLETED,  SIDE  ROAD  AT  RIGHT 


new  was  finished,  and  then  shifting  to  the  finished  half. 
It  was  sometimes  necessary  to  build  shoulders  on  the 
portion  being  used  by  traffic,  as  12  ft.  was  not  a  sufficient 
width;  but  as  these  shoulders  had  to  be  constructed 
eventually,  no  loss  was  involved. 

Before  work  was  actually  started  a  center-line  profile 


was  run,  cross-sections  were  taken  and  a  srrade  was 
established  which  would  bring’  the  finished  crown  6  in. 
above  the  old  surface.  The  new  pavement  received  a 
crown  of  i  in.  per  foot,  or  a  total  of  J  in.  for  a  24-ft. 
width.  As  the  old  surface  had  a  crown  of  about  6  in., 
it  is  probable  that  the  thickness  of  the  new  slab  varied 
from  five  to  nine  inches. 

In  staking  out  the  work  2  x  2-in.  hubs  were  driven 
to  5  in.  below  fini.shed  grade  on  the  center  line  of  the 
road.  This  was  found  very  convenient,  as  the  2  x  .*5 
in.  header  boards,  used  along  the  center  line,  could  be 
laid  directly  on  the  hubs,  thus  eliminating  all  further 
leveling.  This  method  of  setting  header  boards  on  the 
center  line,  and  building  one-half  the  road  at  a  time,  has 
proved  so  successful  that  it  has  been  adopted  for  all 
work  of  this  character. 

Screened  river  gravel,  washed  sand  and  portland 
cement,  mixed  in  the  proportion  of  1:2:4,  was  used 
for  the  concrete  surfacing.  On  the  first  3i  miles 
finishing  was  done  with  steel  and  redwood  floats.  Either 
type  appeared  to  give  good  results  in  riding  and  wear- 


MATERIAL  AND  LABOR  COST  ON  LOS  ANGELES  C 

LriiKth  7076  S  ft.  ( 1 . 34  miles)  Averafte  haul  0 

Width  24  ft.  2593  cu.yd  ooi 

Area  169.836  sq  ft.  ThicknesB  5  in. 

COST  OF  LABOR 

Camp  expenses  . . 

Care  of  traffic  . 

Preparation  of  suh-sradf . 

I'nloading  sand  and  gravel  from  ears  . 

Hauling  sand  and  gravel  from  ears . 

Cement,  loading,  hauling,  storing . 

Headers,  placing  and  removing . 

Mixing;,  placing,  finishing  . 

Covering,  uncovering,  watering  . 

Watchman . . 

Foreman  . 

Time-keeper  . 

Miscellaneous  trucking  . 

General  repair  and  warehouse  work . 

Survejing,  drafting  and  staking . 

Miscellaneous  . . 

Overhead  and  supervision  . 

ToUl  . 


CO.ST  OF  MATERIALS 


Gravel,  2,330  tone  . 

Sand,  2,280  tons  . 

Cement,  3,807  bbl . 

Lumber  (header  boards  and  stakes) 

Total  material  . 

Total  labor  . 


ToUl  . 

Cost  of  labor  per  cu.yd.  concrete .... 
Cost  of  material  per  cu.yd.  concrete. 

Total  cost  per  eu.yd.  eoncrete . 

Cost  of  labor  per  sq.yd.  of  paving ... 
Cost  of  material  per  sq.yd.  of  paving 

Total  cost  per  sq.yd.  of  paving 
Cost  per  mile  . 


RATES  OF  WAGES 


Foreman 

Mixer  operator  and  finishers 

I.aborers  and  teamsters . 

Teams . 


property.  In  the  case  of  Long  Beach  Boulevard,  which 
was  80  ft.  wide,  it  was  possible  to  give  the  earth 
shoulders  a  gradual  taper  down  to  the  original  ground. 

Recently  resurfacing  has  been  carried  on  under  a 
slightly  different  plan,  the  new  features  being  the  break¬ 
ing  up  and  lowering  of  the  old  oiled  macadam,  the  u?e 
of  a  roller  and  belt  for  finishing  the  concrete,  and  the 
placing  of  expansion  joints  at  the  end  of  each  half-day’s 
run,  or  about  every  325  feet. 

Laying  the  concrete  directly  on  the  old  pavement 
was  abandoned  for  two  principal  reasons:  First,  it  was 
necessary  to  lower  the  grade  in  many  places  in  order 
to  conform  with  curbs  already  built;  second,  it  was 
found  by  trial  that  the  extra  expense  of  grading  was 
more  than  offset  by  the  saving  in  concrete.  The  plan 
in  use  at  present  is  to  root  up  the  macadam  with  a 
steam  roller  and  rooter,  spread  out  the  material  to  the 
proper  width  and  grade,  remove  any  excess,  set  the 
header  boards  and  bring  the  macadam  sub-base  to  the 
proper  grade  by  rolling.  In  some  cases  it  has  been  nec¬ 
essary  to  push  the  entire  rock  surface  to  the  side  with 
a  grader,  remove  the  excess  soil  and  push  the  rock  back 
into  proper  position.  The  grader  being  used  with  a 
steam  roller  is  shown  in  an  illustration. 

The  table  gives  the  quantity  and  cost  of  the  work  on 
one  of  the  more  recent  jobs,  but  oJ  course  these  price.« 
are  only  comparative  when  costa  of  material  and  labor 
are  changing  so  rapidly. 

The  work  described  was  carried  on  under  the  general 
supervision  of  F.  H.  Joyner,  road  commissioner  of  Los 
Angeles  County,  and  under  the  direct  supervision  of 
Walter  Moore,  Jr.,  district  engineer,  the  writer  being 
assistant  engineer. 


ROLLER  AND  GRADER  PUSH  MACADAM  TO  SIDE  WHERE 
GRADE  IS  TO  BE  LOWERED 


ing  surface.  All  concrete  was  mixed  in  an  8-cu,ft. 
paving  mixer.  A  straight-line  crown  from  the  center 
to  the  shoulder  was  used  on  the  work. 

No  expansion  joints  were  used  on  the  first  3J  miles, 
the  .shrinkage  cracks,  which  occurred  about  every  25  ft., 
being  filled  •with  heavy  asphaltic  oil  to  prevent  ravelling. 
On  the  parallel  half  these  cracks  were  much  further 
apart,  but  so  far  no  explanation  has  been  found  for 
the  difference.  About  one  mile  of  the  first  work  was 
covered  with  oil  and  screenings,  making  a  i-in.  oil  mat. 
A  comparison  of  this  with  the  remainder  seems  to  in¬ 
dicate  that  the  added  expense  for  oil  mat  is  not  war¬ 
ranted. 

The  longitudinal  joint  down  the  center  of  the  road 
formed  by  building  the  pavement  in  two  sections,  was 
aLso  filled  with  heavy  asphaltic  oil,  and  gives  the  pave¬ 
ment,  where  it  is  not  covered  with  oil  and  screenings, 
the  appearance  of  being  divided  into  two  drives.  This 
feature  has  been  favorably  commented  on,  as  it  tends 
to  keep  motorists  on  their  own  side  of  the  road. 

On  many  of  the  country  roads  it  would  be  impracti¬ 
cable  to  lay  a  6-in.  slab  directly  on  the  old  paving,  as  the 
resulting  surface  would  be  too  high  for  the  adjoining 


To  build  a  world  anew,  engineers  will  be  needed 


November  21,  1918 


Outlet  Works  Damaged 

Water  was  turned  through  the  gates  for  the  first 
time  in  June,  1908.  All  the  gates  were  opened  wide 
and  allowed  to  discharge  freely  for  several  months, 
during  which  time  the  head  reached  a  maximum  of 
90  ft.  In  the  following  May  an  examination  was  made 
of  the  tunnel  and  gates,  and  damage  to  the  outlet  works 
was  discovered.  All  the  roller  trains  were  broken  or 
gone.  Some  of  the  deflection  plates  belonging  to  the 
walls  above  the  gates  had  been  carried  away  or  loos¬ 
ened.  The  bronze  gate  seats  were  all  damaged  by  blows 
from  loose  parts.  Practically  all  of  the  nuts  and  bolts 
had  been  loosened,  apparently  by  the  vibration,  and 
even  the  large  nuts  fastening  the  leaves  to  the  piston 
rods  were  turned,  one  being  4  in.  out  of  place.  The 
concrete  in  the  roof,  floor  and  piers  was  badly  damaged ; 
a  piece  about  10  ft.  in  diameter  had  fallen  from  the 
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the  pointed  end  of  the  piston  will  be  balanced  by  the 
equal  pressure  on  a  corresponding  area  inside  the 
cylinder.  The  annular  space  between  the  circumference 
of  the  plug  and  the  circumference  of  the  bull  ring  will 
be  subjected  to  reservoir  pressure  tending  to  move  the 
plug  from  its  seat,  and  the  corresponding  area  in  the 
cylinder  has  only  atmospheric  pressure.  The  resultant 
is  a  net  opening  force  on  the  piston  which  will  slowly 
move  it  from  its  closed  position. 

Valve  Closed  by  Unbalanced  Pressure 

If  it  is  desired  to  close  the  valve,  the  outlet  from 
the  cylinder  is  closed,  and  as  the  pressure  accumulates 
in  the  cylinder  through  the  clearance  space  the  valve 
is  unbalanced  in  the  opposite  direction,  since  the  pres¬ 
sure  in  the  cylinder  is  the  same  as  that  on  the  annular 
ring  and  the  pressure  on  the  pointed  end  is  less  than 
reservoir  pressure  on  account  of  the  velocity  of  the 
water.  The  reaction  of  the  jet  also  enters  into  this 
calculation  as  an  opening  force,  but  the  net  result  is 
a  force  tending  to  close  the  valve. 

For  regulating  service,  some  means  of  establishing 
equilibrium  at  the  desired  gate  opening  must  be  pro¬ 
vided.  At  Roosevelt,  this  was  attempted  by  means  of 
a  resistance  tube  arranged  to  increase  the  frictional 
resistance  to  outflow  of  water  from  the  cylinder  as  the 
valve  opens.  The  increase  of  friction  tends  to  build 
up  the  pressure  behind  the  piston  and  check  its  further 
movement.  The  resistance  tube  consists  of  a  stationary 
tube  connected  with  the  control  pipe  and  extending 
through  the  head  into  the  main  cylinder.  The  outer 
surface  of  this  tube  is  grooved,  and  it  closely  fits  a 
corresponding  bored  recess  in  the  main  piston.  The 
control  water  must  pass  through  the  clearance  between 
the  tube  and  the  recess,  and  the  resistance  at  this 
point  increases  as  the  valve  opens  and  forces  the  tube 
farther  and  farther  into  the  bore.  This  increase  of 
resistance  increases  the  pressure  in  the  cylinder  and 
tends  to  reestablish  equilibrium  of  the  forces  acting 
on  the  piston. 

Needle  Valves  Used  to  Adjust  Control  Vai,ves 

The  use  of  this  device  requires  careful  adjustment 
of  the  control  valve,  and  for  this  purpose  needle  valves 
are  used.  For  each  setting  of  the  control  valve  the 
main  valve  will  stop  at  that  point  in  its  stroke  where 
the  forces  acting  on  the  piston  find  equilibrium  by 
adjustment  of  the  hydraulic  pressure  gradient  through 
the  several  resistances  at  bull  ring,  resistance  tube  and 
control  valve. 

The  balanced  valves  at  Roosevelt  have  given  good 
service.  They  have  been  operated  under  heads  up  to 
no  ft.  during  seven  years  and  are  still  in  serviceable 
condition.  Certain  phenomena  have,  however,  been 
observed  in  this  installation  which  have  been  of  much 
assistance  in  studying  the  valve  problem  and  which 
h.sve  necessitated  further  changes  in  the  outlet  works. 
The  resistance  tube  control  has  proved  unreliable  as 
a  means  of  close  regulation,  owing  to  the  fact  that  the 
point  of  equilibrium  is  not  well  defined  and  a  slight 
accumulation  of  sediment  at  any  one  of  the  resistance 
points  v/ill  disturb  the  balance  and  cause  a  movement 
of  the  piston. 

The  setting  of  the  valve  for  a  certain  desired  dis¬ 


charge  requires  much  patience  and,  after  being  set, 
the  valve.s  will  sometimes  change  position  without 
apparent  cause.  Another  unexpected  difficulty  has  been 
the  chemical  action  of  the  water  on  the  cast  iron 
of  the  cylinder.  The  reservoir  water  contains  salt  in 
considerable  quantities  as  well  as  gases  in  solution. 
These  chemicals  have  caused  the  scaling  of  the  inner 
surfaces  of  the  cylinder,  and  the  scale  thus  formed  is 
gradually  wearing  the  cylinder  lining  .and  pi.ston  and 
increasing  the  leakage  clearance  around  the  bull  ring, 
making  it  difficult  to  open  the  valves.  As  they  are 
submerged  in  the  reservoir  and  therefore  inaccessible 
except  at  low  water,  repairs  cannot  be  made  when 
required. 

The  most  serious  damage  has  occurred  in  the  con¬ 
duits  below  the  valves.  These  conduits  are  lined  with 
cast-iron  bell-and-spigot  pipe  5  ft.  in  internal  diameter 
for  a  distance  of  about  80  ft.  to  a  point  where  the 
three  pipes  converge  into  the  outlet  tunnel.  At  the 
point  of  convergence  some  erosion  has  taken  place,  but 
it  has  been  possible  to  patch  this  with  concrete.  Im¬ 
mediately  below  the  valves  the  cast-iron  pipes  began  to 
show  serious  wear  and  cavitation  after  two  or  three 
seasons  of  operation.  This  action,  which  is  attributed 
to  the  formation  of  a  vacuum  at  this  point,  continued 
until  the'  pitting  extended  entirely  through  the  metal 
and  for  some  distance  into  the  surrounding  concrete. 
This  phenomenon  has  received  much  thought,  and  two 
cures  have  been  very  effectually  carried  out  at  other 
installations.  The  damage  being  apparently  due  to  the 
effect  of  vacuum,  means  were  sought  to  prevent  the 
formation  of  a  vacuum.  This  has  been  accomplished 
by  the  admission  of  air  to  this  point  of  the  jet  and  by 
installing  throat  pieces  to  approximate  the  shape  of 
the  contracted  vein.  Neither  of  these  methods  ap¬ 
peared  wholly  practicable  at  Roosevelt,  and  it  has  been 
decided  to  install  within  the  outlet  tubes  steel  linings 
connected  to  the  valves  by  bronze  throat  pieces  and  to 
extend  these  pipes  through  the  tunnel  to  the  face  of 
the  cliff  where  motor-operated  needle  valves  are  to  be 
installed.  The  steel  linings  are  fitted  with  outside  butt- 
strap  joints  for  both  circumferential  and  round  seams, 
and  countersunk  rivets  and  patch  bolts  are  used  so 
that  the  finished  pipe  will  be  perfectly  smooth  on  the 
inside.  The  space  between  the  steel  lining  and  the 
cast-iron  pipe  is  to  be  filled  with  grout  through  holes 
provided  for  the  purpose  in  the  .steel  lining.  Beyond 
the  cast-iron  pipes  it  is  planned  to  continue  the  outlets 
as  reinforced-concrete  pipes  connecting  with  the  valves 
at  the  face  of  the  cliff. 

Motor-Driven  Screw  and  Nut 

The  new  valves  are  of  the  needle  type  and  are  oper¬ 
ated  by  means  of  a  screw  and  nut  driven  by  a  motor. 
This  valve  was  designed  to  meet  the  following  require¬ 
ments:  (1)  A  positive  self-locking  operating  mech¬ 
anism;  (2)  no  close  fits  under  water  except  at  narrow 
guides;  (3)  free  access  of  air  to  the  jet;  (4)  absorp¬ 
tion  of  energy  at  a  point  safely  below  the  works,  and 
(5)  a  valve  accessible  for  inspection  and  repairs. 

The  valve  has  a  free  opening  equivalent  to  64  in. 
in  diameter  and  is  designed  to  produce  a  clear  solid 
jet  with  maximum  efficiency.  The  needle  is  provided 
with  four  bronze  shoes  and  slides  in  a  bronze-lined 
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cylinder  supported  in  the  center  of  the  water  passage 
by  means  of  radial  ribs.  The  upstream  end  of  this 
inner,  stationary  cylinder  terminates  in  a  conical  casting 
which  serves  to  prevent  impact  of  the  incoming  water 
against  the  rear  end  of  the  needle.  The  shaft  extends 
through  a  stuffing-box  and  is  threaded  for  a  bronze 
nut  which  operates  between  heavy  roller-thmst  bear¬ 
ings.  The  nut  is  driven  by  a  motor  and  worm  gear, 
all  gearing  being  submerged  in  oil.  The  end  of  the 
shaft  is  squared  to  prevent  rotation,  and  is  provided 
with  an  indicator  and  limit  switch  contacts.  A  certain 
amount  of  water  pressure  can  be  removed  from  the 


needle  by  venting  the  space  behind  the  needle,  'and 
for  this  purpose  6-in.  motor-operated  valves  are  to  be 
installed.  These  valve  motors  as  well  as  the  main  needle 
valve  operating  motors  are  to  be  controlled  from  the 
power  house  across  the  river  by  means  of  electrically 
operated  remote  control  contactors.  The  operating 
motors  are  designed  for  limited  stalling  torque  to 
protect  the  mechanism  against  excessive  strain,  and 
limit  switches  and  overload  circuit  breakers  are  pro¬ 
vided  as  additional  protection. 

These  valves  will  probably  be  installed  during  the 
winter  of  1918-19,  and  it  is  hoped  that  the  final  solution 
of  this  problem  has  now  been  found. 

At  the  Pathfinder  Dam  in  Wyoming  sliding  gates 
were  installed  when  the  dam  was  built.  The  installa¬ 
tion  is,  in  many  respects,  similar  to  that  of  the 
Roosevelt  Dam  but  the  gates  were  of  a  different  type, 
being  sliding  gates  of  ver>'  massive  construction  and 
si)ecial  design. 

As  was  the  case  at  Roosevelt,  it  was  the  intention 
to  install  two  sets  of  gates,  but  only  the  upper  or 
emergency  set  of  four  gates  was  ever  put  in. 

The  Pathfinder  gates  have  clear  openings  3  ft.  8  in. 
X  6  ft.  2  in.,  and  are  operated  by  hydraulic  cylinders 
24  in.  in  diameter.  The  gate  leaves  are  of  massive 
construction,  the  frames  are  very  heavy  and  the  piers 
were  lined  with  heavy  boiler  plate.  The  head  above 
the  gate  sills  attains  a  maximum  of  180  ft.  with  full 
reservoir,  and  the  discharge  has  been  regulated  by 
means  of  these  gates  up  to  this  maximum. 


The  installation  of  the  gates  was  completed  in  April 
1908,  and  during  the  summer  of  that  year  they  were 
operated  wide  open.  During  the  season  of  1909  the 
gates  were  operated  at  full  and  partial  discharge  up 
to  heads  of  175  ft.  In  June,  it  was  discovered  that 
VNtiter  was  backing  up  in  the  gate  chamber  through  a 
2-in.  pipe  connecting  with  the  tunnel  below  the  gates 
indicating  that  the  tunnel  was  operating  under  pres¬ 
sure  at  this  point  and  that  something  had  gone  wrong. 
The  reservoir  was  emptied  in  the  fall  of  1909  and  the 
tunnel  carefully  inspected.  The  floor  of  the  tunnel  was 
found  to  be  torn  up  for  a  distance  of  130  ft.  below 
the  gates,  the  steel  plate  lin¬ 
ings  were  about  one-third 
gone  and  a  portion  of  the  con¬ 
crete  lining  was  destroyed.  A 
large  slab  of  rock  had  rolled 
into  the  tunnel,  partially 
blocking  it  and  causing  the 
pressure  indications  above 
noted.  In  marked  contra.<t 
with  these  conditions,  a 
straight  concrete-lined  conduit 
through  the  dam,  discharging 
continuously  and  without  ob¬ 
struction  or  valve  under  heads 
up  to  140  ft.,  showed  no  sign 
of  wear.  Two  straight  cast- 
iron  pipes  3  ft.  in  diameter 
had  also  been  discharging 
freely  under  heads  up  to  158 
ft.  and  showed  no  damage. 
The  boiler-plate  linings  were 
replaced  by  heavy  iron 
castings  anchored  into  the  concrete  and  provided  with 
weep  holes  to  relieve  internal  pressure,  but  during  the 
season  of  1911  these  castings  fared  no  better  than  the 
steel  plates  in  1909,  and  it  was  found  that  the  floor 
of  the  tunnel  again  suffered  damage  from  the  heavy 
discharge. 

A  careful  study  was  made  of  the  various  phenomena, 
and  it  was  concluded  that  the  major  part,  if  not  all, 
of  the  trouble  with  the  gates  and  outlet  chambers  could 
be  attributed  to  vacuum  effects  of  the  jet  and  the  re¬ 
sulting  vibrations  and  disturbances.  This  conclusion 
was  supported  by  the  observation  that  a  discharge 
through  the  gates  of  sufficient  volume  to  cause  the  seal¬ 
ing  of  the  tunnel  below  these  gate  chambers,  and  the 
consequent  exclusion  of  air  therefrom,  would  at  the 
same  time  cause  an  increasing  series  of  disturbances  in 
the  tunnel  below  these  outlet  chambers,  ranging  from 
tremendous  periodic  surging  of  air  with  an  accompany¬ 
ing  booming  noise  resembling  distant  thunder,  to  ex¬ 
plosive  gusts  accompanied  with  peals  and  detonations 
of  great  violence,  apparently  in  proportion  to  the  volume 
of  water  discharged  and  the  degree  of  air  exclusion 
effected. 

The  cure  for  the  greater  part  of  these  troubles  was 
very  simple  and  effective.  The  tunnel  was  repaired, 
air  was  admitted  through  the  lower  gate  shaft  men¬ 
tioned  above,  and  the  discharge  limited  to  an  amount 
which  does  not  seal  the  tunnel  outlet.  This  has  effectu¬ 
ally  eliminated  the  vacuum  below  the  gates  and  the 
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grates  have  been  operated  to  date,  as  occasion  demanded, 
without  material  damage.  As  regulating  devices  under 
heads  above  60  or  80  ft.,  the  use  of  a  sliding  gate  is 
not  recommended,  and  the  operation  of  these  gates  for 
nine  years  under  heads  up  to  180  ft.  is  cited  as  a 
remarkably  good  showing. 

Balanced  Valves  Displace  Sliding  Gates 

The  sliding  gates,  as  a  means  of  regulating  the  out¬ 
flow  from  the  Pathfinder  reservoir,  have  been  superseded 
bv  six  balanced  valves  installed  in  the  south  tunnel  in 
the  spring  of  1912.  These  valves  are  duplicates  of 
those  installed  at  Roosevelt  and  discharge  through 
cast-iron  pipes  and  flaring  castings  into  a  tunnel  13  ft. 
wide  by  14  ft.  high,  driven  360  ft.  through  solid  rock 
around  the  south  end  of  the  dam.  The  valves  are 
mounted  on  the  face  of  a  concrete  plug  at  the  upper 
end  of  the  tunnel  and  are  protected  by  a  grillage.  The 
control  pipes  were  embedded  in  concrete  in  the  floor  of 
the  outlet  tunnel,  the  lower  ends  of  the  pipes  being 
brought  out  to  a  control  house  on  the  face  of  the  cliff 
below  the  dam. 

At  the  time  of  the  installation  of  these  valves  the 
agencies  which  caused  the  destruction  below  the  sliding 
gates  were  not  understood.  No  provision  was  made 
for  the  free  admission  of  air  below  these  gate  chambers, 
with  the  result  that  the  concrete  floor  below  the  dis¬ 
charge  tubing  was  destroyed  mostly  after  a  sufficient 
volume  of  water  to  exclude  free  access  of  air  was  dis¬ 
charged,  and  with  the  destruction  of  this  floor  the  control 
pipes  became  exposed  and  opened,  making  the  further 
control  of  these  valves  impossible  for  the  season.  By 
this  time  the  cause  of  the  difficulty  had  been  discov¬ 
ered,  and  a  remedy  was  promptly  applied  by  admitting 
air  to  the  tunnel  just  below  the  discharge  tube  and 
locating  the  control  pipes  in  an  auxiliary  tunnel  which 
also  serves  to  admit  the  necessary  supply  of  air.  The 
trouble  with  the  5-ft.  discharge  pipes,  however,  con¬ 
tinued  until  the  pipes  were  worn  through  and  the 
concrete  showed  serious  damage.  This  w’ear  w'as  un¬ 
doubtedly  due  partly  to  cavitation,  partly  to  attrition 
and  partly  to  poor  material  in  the  linings.  The  tubes 
have  been  lined  with  riveted-steel  pipes,  4  in.  smaller 
in  diameter,  grouted  into  the  tubing  and  attached  to 
the  balanced  valves  by  bronze  throat  pieces.  These 
linings  have  withstood  four  years’  service  with  prac¬ 
tically  no  damage  beyond  a  slight  pitting  of  the  throat 
pieces.  The  balanced  valves  themselves  have  shown  no 
signs  of  wear. 

Variable  Head  at  Arbowrock  Dam 

When  the  design  of  the  outlet  works  of  the  Arrow- 
rock  Dam  in  Idaho  was  undertaken,  the  experiences 
at  the  Roosevelt  and  Pathfinder  Dams  were  available 
precedents,  and  the  successful  operation  of  the  Arrow- 
rock  high-pressure  valves  is  proof  that  progress  has 
been  made  toward  the  solution  of  this  difficult  problem. 

The  head  at  this  dam  varies  from  60  to  230  ft.  and 
the  regulated  flow  reaches  a  maximum  of  about  9000 
sec.-ft.  The  dam  is  of  the  concrete  gravity  type,  arched 
upstream  on  a  radius  of  660  ft.  The  main  outlets 
consist  of  20  straight  tubes  52  in.  in  diameter  extend¬ 
ing  on  radial  lines  through  the  dam,  the  jets  being 
allowed  to  fall  freely  into  a  pool  below  the  toe.  The 
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tubes  are  arranged  in  two  horizontal  tiers,  66  ft.  and 
153  ft.,  respectively',  above  stream  bed,  and  each  tube 
is  controlled  by  a  58-in.  Ensign  balanced  valve.  Of 
each  set  of  10  valves,  three  are  provided  with  special 
sleeve  controls  and  are  used  as  regulating  valves,  while 
the  remaining  seven  are  provided  with  plain  controls 
and  are  used  only  for  full  open  discharge.  The  lower 
valves  are  provided  with  trash  racks  while  the  upper 
valves  have  none.  The  recorded  history  of  the  Boise 
River,  studied  in  connection  with  the  irrigation  de¬ 
mands,  makes  it  almost  certain  that  the  reservoir  wdll 
be  practically  emptied  every  year,  so  that  the  valves 
will  be  accessible  for  frequent  inspection  and  repairs, 
if  necessary.  This  fact,  together  with  the  absence  of 
silt,  makes  the  Arrowrock  Dam  especially  favorable  for 
the  installation  of  this  type  of  valve. 

Slef:ve  Control  for  Regulating  Valves 

In  general  design,  the  valves  are  almost  identical 
with  those  at  Pathfinder  and  Roosevelt,  but  in  the  method 
of  control  of  the  regulating  valves  there  is  a  radical 
difference.  In  the  sleeve-controlled  valve,  the  control 
pipe  connects  at  the  cylinder  head  with  a  movable 
sleeve  extending  into  the  main  cylinder  and  operated 
from  a  chamber  inside  the  dam  by  means  of  shafting 
and  gears.  On  the  main  piston,  opposite  the  movable 
sleeve,  is  an  acorn-shaped  seat  which,  when  in  contact 
with  the  inner  end  of  the  sleeve,  cuts  off  all  outflow 
from  the  cylinder.  The  control  shaft  is  carried  inside 
of  the  control  pipe  to  the  chamber  in  the  dam  where 
it  passes  through  a  stuffing-box  and  terminates  in  a 
crank  and  indicator. 

When  it  is  desired  to  open  the  valve  the  sleeve  is 
withdrawn  from  its  seat,  which  relieves  the  pressure 
in  the  cylinder  and  allows  an  opening  movement  of 
the  piston.  This  motion  continues  until  the  seat  ap¬ 
proaches  the  movable  sleeve,  partially  closing  the  outlet 
and  building  up  the  pressure  in  the  cylinder  until  the 
movement  of  the  piston  is  checked.  To  close  the  valve, 
the  control  crank  is  rotated  fast  enough  to  keep  the 
sleeve  in  contact  with  its  seat  and  the  outlet  through 
the  control  pipe  entirely  closed  while  the  piston  is  forced 
to  its  seat  by  the  pressure  accumulating  in  the  cylinder. 

Air  Supply  Provided 

The  six  sleeve-control  valves,  all  of  which  are  oper¬ 
ated  at  partial  opening  for  regulation,  are  provided 
with  throat  pieces  of  semi-steel  just  below  the  valve 
and  air  is  supplied  at  this  point  through  a  large  num¬ 
ber  of  small  holes  extending  half  way  around  the  pipe. 
The  air-inlet  castings  connect  with  pipes  extending  to 
the  top  of  the  dam.  The  outlet  tubes  are  perfectly 
straight  and  extend  radially  through  the  dam.  They 
are  lined  with  semi-steel  pipes  for  a  distance  of  about 
27  ft.,  the  remainder  of  the  pipe  being  unlined.  Great 
care  was  taken  to  make  these  pipes  perfectly  smooth, 
and  they  are  painted  with  water-gas  and  coal  tar 
throughout  their  entire  length. 

The  operation  of  the  valves  for  three  seasons  under 
heads  as  high  as  130  ft.  has  been  perfectly  satisfactory. 
The  control  of  the  discharge  is  absolute,  and  no  damage 
has  occurred  either  to  the  valves  or  to  the  outlets.  This 
excellent  record  is  attributed  largely  to  the  efficiency  of 
the  outlets,  which  permits  the  greater  part  of  the  energy 


One  more  battle — against  the  “let-up”  spirit! 


of  discharge  to  be  passed  on  and  absorbed  in  the  pool 
below  the  dam.  The  perfectly  straight  alignment  of 
the  tubes  and  the  admission  of  air  at  the  throat  of 
the  regulating  valves  have  materially  improved  the 
efficiency  and  have  made  the  satisfactory  operation 
possible. 

In  addition  to  the  regulating  outlets,  there  are  5  x 
5-ft.  sluice  gates  in  straight  radial  passages  through 
the  dam,  15  ft.  above  stream-bed  elevation.  These 
gates  are  operated  by  hydraulic  cylinders  in  an  inspec¬ 
tion  gallery  in  the  dam  and  are  arranged  so  that  with 
empty  reservoir  the  leaves  can  be  hoi.sted  into  this  gal¬ 


lery,  if  necessary,  for  repairs.  The  sluice  pates  are 
not  designed  for  regulating  service,  but  are  intended 
for  wide  open  discharge  only  under  heads  of  less  than 
70  ft.  They  can  be  opened,  if  necessary,  under  heads 
of  125  ft.  or  more.  This  design  provides  for  the 
admission  of  air  at  the  top  of  the  gate  just  below  the 
leaf,  in  order  to  prevent  the  formation  of  a  vacuum,  with 
its  resultant  disturbances,  while  the  gate  is  beinp 
opened.  The  operation  of  these  gates  has  been  equally 
as  satisfactory  as  the  balanced  valves,  and  if  the  entire 
outlet  works  were  to  be  redesigned  today  few,  if  anv 
changes  would  be  made. 


One  Set  of  Wood  Forms  Used  Three 
Times  Completes  Concrete  Foundry 

Form  Units  Assembled  on  Ground  With  Reinforce¬ 
ment  In  Place  Erected  by  Derrick — Tele¬ 
scoping  Chute  Placed  Concrete 

By  J.  M.  Villadsen 

Salt  L.ake  City,  Utah 

TW’O-HINGED  arch  bents  concreted  in  two  lifts  form 
the  supporting  frame  of  a  new  foundry  building 
recently  completed  for  the  Garfield  Smelting  Co.  This 
type  of  construction,  besides  permitting  attractive  archi¬ 
tectural  treatment  and  giving  ample  light  and  an  un¬ 
obstructed  interior,  as  shown  by  the  views,  greatly  sim¬ 
plified  concreting  operations.  All  concrete  was  chuted 
directly  into  the  forms.  They  were  assembled  and 
erected  in  a  few  large  units  with  reinforcement  in  place, 
and  one  set  of  forms  was  used  three  times  for  the  whole 
building. 

Arch-bent  concreting  was  the  governing  condition. 
There  were  14  of  the.se  bents,  each  with  a  span  of  70  ft. 
-.nd  a  height  of  44  ft.  Forms  w’ere  constructed  for  the 
first  four  bents;  reused,  with  an  additional  form,  for 
the  middle  five  bents,  and  again  reused  for  the  remain¬ 
ing  bents.  This  reuse  of  forms 
is  a  very  important  factor  in 
the  low  cost  of  construction  of 
the  type  of  structure  illus¬ 
trated.  On  account  of  the  un¬ 
usually  heavy  form  sections 
and  the  great  ceiling  height,  it 
was  necessary  to  plan  the  ex¬ 
act  sequence  of  all  erection 
operations  very  carefully.  To 
help  visualize  the  exact  work¬ 
ing  conditions  a  form  model, 
representing  the  first  two 
bents  of  the  building  with  all 
scaffolding  and  supports,  was 
built  on  a  scale  of  i  in.  to  1 
ft.  The  erection  derrick, 
represented  on  the  same  scale, 
was  used  to  manipulate  the 
form  units.  From  these 
studies  piling  diagrams  were 
laid  out,  locating  the  position 
of  every  piece  on  the  ground. 

An  interesting  item  in  the 
form  construction  is  the  use 
of  double-head  nails  for  joints 


which  must  come  apart  again  on  stripping.  On  these 
nails,  the  second  head  is  placed  about  i  in.  below  the 
first.  The  nail  may  be  driven  home  but  still  leave  a  head 
projecting  to  be  pulled,  thus  effecting  a  considerable 
saving  in  lumber  and  labor. 

The  forms  were  cut  in  the  construction  saw  mill  and 
partly  assembled  on  a  large  platform  at  the  mill  site  into 
sides,  ends  and  bottoms,  leaving  the  final  assembly  into 
complete  form  units  to  be  done  under  a  6-ton  traveling 
stiff-leg  derrick  with  a  70-ft.  boom,  a  30-hp.  boiler  and 
a  single-drum  hoist.  The  principal  use  of  the  derrick 
was  to  hoist  the  completed  form  units  into  place,  as 
shown  by  the  illustration.  Reinforcing  rods  were  all 
in  place  in  the  forms  before  they  were  raised.  This 
method  of  form  erection  necessitates  form  designs  a.s 
perfectly  worked  out  as  if  they  represented  steel  struc¬ 
tures. 

Concr''^e  was  distributed  by  carts  running  on  scaf¬ 
folding  above  the  roof.  Telescoping  sheet-iron  .spouts 
were  provided  to  chute  the  concrete  down  the  long  col¬ 
umns;  these  telescoped  as  the  concrete  rose  in  the  forms. 
Traps  or  openings  were  left  in  the  sides  of  the  column 
forms,  for  tamping. 

A  section  of  form  bents  was  concreted  in  two  sue- 


DERRICK  ERECTED  FORM  UNITS  WITH  REINFORCEMENT  IN  PLACE 


■essive  working  days,  the  first  day  being  devoted  to  the 
legs  from  the  foundation  up  to  the  haunches,  about  29 
ft  and  the  second  day  to  concreting  the  arch  beams. 
An  interesting  deviation  from  this  schedule  was  neces¬ 
sary  on  one  occasion  when  a  breakdown  of  the  mixer 
made  it  impossible  to  carry  out  the  plan  of  concreting 
two  of  the  legs  in  the  second  section  of  the  building. 
On  the  following  day  the  concreting  of  the  whole  section 
was  completed;  this  required  the  pouring  of  one  bent 
from  foundation  to  ridge,  a  height  of  45  ft.,  in  nine 
hours.  The  forms  were  carefully  watched  to  make  sure 
that  they  would  not  burst  under  the  heavy  pressure, 
but  no  signs  of  weakness  developed. 

The  rate  of  erection  was  11  working  days  per  .sec¬ 
tion.  a  section,  as  previously  explained,  being  about  one- 
third  of  the  building.  In  other  words,  it  took  11  work- 


Special  Paints  for  Concrete  Ships 

OUTSIDE  coatings  of  protective  paint  for  all  the 
Government’s  concrete  ships,  and  varnish  coats  for 
the  inside  of  the  oil  tankers,  have  been  developed  by 
the  concrete  ship  department  of  the  Emergency  Fleet 
Corporation. 

Rudolph  J.  Wig,  head  of  the  department,  describes 
them  as  follows  in  a  paper  presented  before  the 
Society  of  Naval  Architects  and  Marine  Engineers 
Nov.  14: 

A  priming  coat  of  magnesium  fluosilicate  (MgSiFl.) 
is  applied  to  the  entire  hull.  The  solution  shall  contain 
not  less  than  15  per  cent,  by  weight  of  salt  and  not 
more  than  one  per  cent,  of  any  other  substance  in  solu¬ 
tion  nor  more  than  0.2  per  cent,  of  total  chlorine.  The 


TWO-HINGE  ARCH-BENT  FRAME  PERMITS  LARGE  WINDOW'S  AND  UNOBSTRUCTED  INTERIOR 


paint  which  will  give  the  best  service  has  not  been  de¬ 
termined  upon. 

Two  types  of  paint  are  being  tried.  One  of  them  is  a 
high-grade  spar  varni.sh  which  is  applied  in  two  coats, 
and  the  other  a  bituminous  paint  consisting  of  a.sphalt 
base  thinned  with  petroleum  distillate.  One  or  two 
coats  of  this  latter  are  applied,  followed  by  a  coat  of  the 
same  paint  thickened  with  about  15  per  cent,  of  finely 
powdered  siliceous  matter  and  15  per  cent,  short-fibered 
mineral  asbestos.  An  antifouling  paint  is  applied  on 
under-water  parts  and  a  boat  topping  paint  on  the  up¬ 
per  portion.  While  the  concrete  does  not  require  any 
special  treatment  in  order  to  make  it  impervious  to 
water  or  ordinary  crude  oils,  it  will  not  hold  the  lighter 
oils  unless  the  concrete  is  of  exceptional  quality.  As 
a  further  guarantee^  of  imperviousness,  it  is '•proposed 
to  apply  to  the  concrete  a  coating  of  spar  varnish  which 
will  make  it  impervious  to  all  mineral  oils. 


ing  days  to  strip  the  form  in  section  1,  repair  it,  reerect 
in  section  2  and  fill  it  with  concrete  again.  It  was 
found  very  beneficial,  in  getting  smooth  casting,  to 
add  hydrated  lime  in  the  proportion  of  about  5%  of  the 
cement,  to  make  the  material  flow  more  freely. 

Upon  the  decision  of  the  Garfield  Smelting  Co.  to 
erect  a  foundry  building,  Villadsen  Brothers,  Inc.,  were 
asked  to  submit  a  design  and  proposal  in  reinforced 
concrete,  in  competition  with  structural  steel.  The  ad- 
vaitages  of  the  low  first  cost,  fire-resisting  quality, 
speed  of  delivery,  large  window  area,  and  negligible 
maintenance  expense,  were  so  marked  in  favor  of  the 
concrete  design  that  it  was  accepted,  and  the  contract 
was  awarded  to  its  designers,  on  the  recommendation 
of  F.  M.  Martin,  chief  mechanical  engineer  of  the 
American  Smelting  &  Refining  Co.,  and  C.  F.  Buck,  chief 
engineer  of  the  Garfield  Smelting  Company. 

The  unusual  feature  of  the  design  is  the  rigid-frame 
concrete  construction  over  the  main  foundry  floor.  This 
frame  is  designed  as  a  two-hinged  arch  provided  with 
brackets  for  crane  beams  at  a  height  of  24  ft.  above  the 
floor.  A  20-ton  traveling  crane  of  60-ft.  .span  is  carried 
on  the  brackets. 

The  concrete  frame  with  long,  high  spans,  as  shown 
in  these  illustrations,  is  a  type  of  structure  which  has 
probably  come  to  stay.  Its  development  might  have 
been  delayed  longer  if  the  price  of  steel  had  remained 
normal,  but  the  high  price  of  steel,  especially  in  the 
structural  and  plate  forms,  accompanied  by  a  feeling 
that  it  has  been  unpatriotic  to  use  up  much  of  it,  has 
therefore  made  the  extension  of  concrete  construc¬ 
tion  logical. 


Seattle  Makes  Record  in  Sale  of  Municipal  Bonds 

A  record  in  the  rapid  selling  of  municipal  bonds  was 
recently  made  by  the  City  of  Seattle  in  disposing  of 
500,000  worth  of  5%  bonds  for  $1,383,900  in  less  than 
three  hours  from  the  time  they  were  placed  on  the  mar¬ 
ket.  The  bonds,  known  as  “Skagit  Utility,”  were  author¬ 
ized  by  the  Capital  Issues  Committee  of  the  War  Finance 
Corporation  for  the  development  of  the  Skagit  water¬ 
power  project,  as  mentioned  in  Engineering  Neu'S- 
Record  of  Aug.  15,  p.  336,  the  requirements  of  the  City 
of  Seattle  for  additional  power  having  been  outlined  in 
Engineering  News-Record  of  Aug.  1,  p.  248. 
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The  City  as  an  Ally  of  Business 

AMRRICAN  CITIKS:  THKIK  MKTHOOS  OF  BrSlXESS— By 
Arthur  Benson  Gilbert.  M.A..  Formerly  with  the  Extension 
Division,  State  University  of  Iowa.  New  York:  The,  Mac¬ 
Millan  Co.  Cloth;  5  X  8  in. :  pp.  234.  $1.50. 

Making  the  city  help  its  local  business  intere.sts  so 
that  they  have  a  “differential”  over  business  in  other 
cities,  and  so  that  the  city  as  a  whole  will  lead  others, 
is  the  unusual  theme  of  this  book. 

After  an  introductory  chapter,  the  author  considers 
external  costs,  the  proper  object  for  city  promotion, 
costs  of  material  and  labor,  land,  capital,  public  owner¬ 
ship  of  utilities,  city  government  and  the  manager  plan, 
and  the  industrial  survey — all  in  relation  to  the  main 
theme.  A  closing  chapter,  entitled  “The  Force  of 
Circumstances,”  deals  with  various  conditions  which,  in 
the  author’s  opinion,  inhibit  city  and  business  growth. 

The  author  deprecates  acquisition  of  wealth  through 
mere  ownership,  in  so  far  as  it  places  a  burden  on 
production.  He  favors  municipal  ownership,  taxation 
of  land  rather  than  improvements,  liberal  treatment  of 
labor,  and  the  newer  schemes  of  city  government,  in¬ 
cluding  both  the  commission-inanager  plan  and  propor¬ 
tional  representation. 

The  book  deserves  thoughtful  attention,  with  allow¬ 
ances  for  the  one-sideness  common  to  propagandists, 
and  with  patience  for  lack  of  clearness  at  points.  The 
author  ignores  the  fact  that  his  production  “differ¬ 
entials”  in  favor  of  a  given  city  would  disappear  if  all 
cities  were  to  adopt  with  full  success  the  various 
measures  which  he  advocates.  True,  there  is  no  imme¬ 
diate  danger  that  this  will  occur,  but  some  attention 
might  well  have  been  given  to  making  the  most  of 
natural  local  advantages. 

Railw^ay  Track  for  Mines 

MINE  TRACKS,  THEIR  LOCATION  AND  CONSTRUCTION: 
TrcatinK  Briefly  on  the  Materials  Used  and  the  Principles 
Involved  In  the  Desi^  and  Installation,  W'lth  a  Set  of  Rules 
for  a  Standard  Practice — By  J.  McCrystle,  E.  M.  New  York ; 
McGraw-Hill  Co.,  Inc.,  London:  Hill  Publishing:  Co.,  Ltd. 
Leather.  5  x  8  in. ;  pp.  105;  Illustrated.  $1.50. 

That  improvement  in  mine  haulage  and  equipment 
should  lead  to  greater  consideration  of  track  layout  and 
material  in  the  interest  of  economical  operation  is  the 
viewpoint  of  the  author.  The  book  is  somewhat  of 
a  pioneer  in  a  special  line,  therefore,  and  its  subjects 
are  treated  both  analytically  and  descriptively.  It  deals 
particularly  with  the  main  underground  lines,  and  to 
some  extent  with  the  surface  tracks,  but  as  much  track 
work  in  mines  is  necessarily  of  a  rough-and-ready  char¬ 
acter  some  notes  on  improvised  or  special  methods  and 
devices  might  have  been  included.  Omission  of  refer¬ 
ence  to  portable  tracks  is  rather  surprising,  and  more 
information  as  to  steel  ties  and  their  fasteningfs  would 
have  been  appropriate. 

Of  particular  interest  are  the  rules  for  track  work 
and  maintenance,  since  such  work  in  mines  left  usually 
to  the  personal  ideas  of  the  foremen.  The  rules  follow 
the  general  line  of  tho.se  used  in  regular  railway  track 
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work,  but  are  modified  to  meet  the  special  conditions. 
Nothing  is  said,  however  as  to  the  organization  of  the 
track  forces.  Typographically,  the  book  is  good,  l)ut  the 
comparisons  of  rails  on  p.  3  might  have  been  e.xpressed 
more  clearly  in  tabular  form. 

Economics  of  the  Motor  Truck 

THE  MOTOR  TRUCK  AS  AN  AID  TO  BUSINESS  l>n< -FITS— 
By  S.  V.  Norton.  Chica<?D.  Ill.;  A.  W’.  Shaw  Co  Cloth 
7  X  10  In.;  pp.  498  ;  llluatrated.  $7.50. 

As  the  title  of  his  book  implies,  Mr.  Norton  has 
undertaken  to  set  forth  the  conditions  and  method.s  to 
be  followed  in  making  the  motor  truck  pay.  To  quote 
from  the  coverlet,  “What  will  it  do  in  dollars  and  cents 
is  a  natural  question,”  and  this  is  the  question  the  book 
proposes  to  answer.  The  first  book  of  its  kind  pub¬ 
lished,  so  far  as  we  know,  it  contains  a  mass  of  infor¬ 
mation  on  its  subject;  so  much,  in  fact,  that  it  might 
be  considered  a  handbook  for  the  industry. 

The  book  is  written  primarily  for  the  motor-truck  op¬ 
erator,  and  the  author  treats  the  question  on  a  plane  re¬ 
quiring  no  extensive  technical  or  mathematical  knowl¬ 
edge.  For  this  reason  the  explanations  and  illustrations 
will  seem  elementary  to  the  engineer  or  the  automobile 
designer,  but  will  be  appreciated  by  the  nontechnical 
business  man  who  wishes  to  learn  how  to  get  the  most 
out  of  his  trucks.  In  style  it  reads  like  a  storj'  and  is 
free  from  that  dryness  which  characterizes  most  refer, 
ence  handbooks. 

The  subject  matter  is  treated  under  five  main  heads. 
The  author  states  that  the  information  and  plan<  sug¬ 
gested  have  been  collected  from  those  who  have  actually 
tried  them  out  and  found  them  to  work.  It  is  therefore 
not  an  expression  of  the  individual  idea  of  any  one 
authority,  but  of  hundreds. 

Part  I  covers  the  general  subject,  “Fitting  the  Motor 
Truck  Into  Your  Business,”  and  includes  such  topics  as 
“The  Field  of  the  Motor  Truck  in  Modern  Business”; 
“When  to  Change  from  Horse  to  Motor  Delivery”; 
“Cost  Keeping,”  and  “Selecting  the  Right  Trucks  for 
Your  Work,”  Part  II  treats  of  “Making  Your  Motor 
Truck  Do  More  and  Better  Work,”  under  chapter  head.s 
such  as  “Planning  the  Delivery  System”;  “Effective 
Scheduling  and  Routing”;  “Principles  Governing  the 
Use  of  Trailers,”  and  “How  to  Get  Your  Drivers’  Co¬ 
operation.”  Part  III  deals  with  the  subject  of  “Main¬ 
tenance  that  Lowers  the  Cost  of  Upkeep,”  and  covers 
topics  such  as  lubrication,  tires,  overloading,  and  gar¬ 
age  problems.  Part  IV  describes  various  methods  of 
“Building  New  Business  with  Your  Motor  Truck,”  and 
Part  V  takes  up  “Present  Tasks  and  Future  Problems,” 
dealing  with  cooperation,  legislation,  etc. 

The  book  is  instructively  illustrated  both  by  half 
tones  and  drawings.  Treating  as  it  does  practically 
every  phase  of  the  economic  operation  of  trucks  and 
trailers,  it  is  well  worth  owning  by  those  interested 
both  for  reading  and  as  a  book  of  reference. 


Sow  more  than  ever  there  in  need  for  record  production 
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A  Monumental  Discussion 

OF  ENGIXKERINO  EI>L’CATION :  I’repared  for  thv 
■'"^Join'  Committee  on  Enfrlneerlntr  E<iucHtlon  of  the  National 
I'npi  ..  tTlnsr  Societies — By  Charles  Rlbortr  Mann.  The  Car- 
neei.  Foundation  for  the  Advancement  of  TeachiiiK'.  New 
York  The  Carnegie  Foundation.  I*aper,  7  x  10  In.;  pp.  130 
Cojiio  furnished  upon  request. 

Thi.'i  report  is  the  culmination  of  an  investijration  in- 
stituteti  in  1907  by  the  Society  for  the  Promotion  of 
Engineering  Education.  The  national  engineering  so- 
cietie.'  joined  with  that  society  in  the  appointment  of  a 
committee  to  study  the  problem  of  engineering  educa¬ 
tion.  and  subsequently  the  Carnegie  Foundation  was  in¬ 
duced  to  take  up  the  investigation  on  a  large  scale.  Dr. 
Mann  was  retained  to  give  his  entire  time  to  it,  and 
thi.s  report  follows  three  years  devoted  to  the  study. 

Ur.  Mann  finds  much  to  criticise  in  present-day  engi¬ 
neering  education.  His  theory  is  that  the  primar>'  pur¬ 
pose  of  engineering  is  to  increa.se  intelligent  production. 
On  that  basis  he  finds  present-day  curricula,  while  ade¬ 
quate  as  to  the  technical  side,  badly  deficient  in  teach¬ 
ing  judgment,  understanding  of  men,  appreciation  of 
the  relation  of  values  and  costs.  Among  the  changes 
proposed  by  Dr.  Mann  are  closer  cooperation  and  better 
coordination  of  the  prospective  engineer’s  needs  among 
the  several  departments  of  instruction;  the  introduc¬ 
tion  of  practical  experience  with  engineering  materials 
into  the  freshman  year,  and  more  emphasis  on  human- 
i.stic  studies.  He  also  advocates  a  better  system  of  test¬ 
ing  and  grading  students,  not  only  at  entrance,  but  dur¬ 
ing  their  entire  course  of  study. 

A  lengthy  abstract  of  the  report  was  printed  in  EngU 
neering  News-Record  of  Oct.  24,  p.  742.  The  report  is 
probably  the  most  comprehensive  discussion  of  the 
subject  ever  published,  and  deserves  the  widest  distri¬ 
bution  and  most  careful  study. 


Engineering  Societies  Offer  Library  Service 

Engineers  outside  of  New  York  City  are  served  by 
the  Engineering  Societies’  library  in  several  ways, 
according  to  statements  made  by  Alfred  D.  Flinn, 
secretary  of  the  Engineering  Council,  during  a  trip 
through  the  West.  Letters  from  outside  engineers  are 
turned  over  to  a  special  assistant,  who  searches  for 
the  an.swer  to  questions  and  compiles  a  list  of  references 
to  books  and  articles  which  seem  pertinent.  This  is 
mailed  to  the  inquirer.  In  many  cases  much  of  this 
material  is  available  in  local  libraries.  Whenever  it 
is  not,  the  Engineering  Societies  Libran'  will  make 
copies  of  any  or  all  *of  the  references,  will  translate 
those  in  foreign  tongues,  and  will,  in  fact,  use  any 
method  that  it  can  devise  to  get  information  to  the 
inquirer.  For  these  special  personal  services  fees  are 
charged  sufficient  to  cover  the  cost  of  the  time  spent  on 
them.  The  present  price  for  searching  is  $1.60  an  hour; 
for  copies,  25c.  a  page,  and  for  translations  from  $3.50 
upwards  a  thousand  words.  Some  2200  inquiries  have 
been  handled  in  the  three  years  that  this  service  has 
been  in  operation. 


Tests  of  Large  Brick  Piers 

.study  of  the  strength  of  large  brick  piers  has  been 
publi.shed  by  the  United  States  Bureau  of  Standards, 
Wu'hington,  D.  C.,  under  the  title,  “Compressive 
Strength  of  Large  Brick  Piers.”  It  is  written  by  J.  G. 


Bragg,  assistant  physicist  of  the  bureau.  Forty-six 
piers,  2i  x  2i  ft.  x  10  ft.  high,  were  tested,  and  also  four 
other  piers  of  the  same  cros.s-section  and  half  the 
height.  Two  or  more  grades  of  brick  were  used  from 
each  of  four  districts  ea.st  of  the  Mi.ssissippi  River. 
Three  kinds  of  mortar  and  three  grades  of  bond  and 
workmanship  were  employed.  The  paper  by  Mr.  Bragg 
first  outlines  four  earlier  investigations  on  the  strength 
of  brick  piers,  then  descrilies  the  investigations  reported 
in  his  paper,  and  finally  discusses  the  results  of  the  later 
tests.  The  type  of  failure  observed  in  the  present  in¬ 
vestigation,  Mr.  Bragg  states,  “is  in  agreement  with 
previous  studies  of  the  compressive  .strength  of  brick 
masonry,”  Some  conclusions  are  drawn  from  the  re¬ 
sults  of  this  latest  investigation  and  of  the  earlier 
investigations  as  regards  various  methods  of  laying  the 
brick,  the  introduction  of  wire  me.sh  at  the  joint.s,  the 
thinness  of  the  mortar  joints,  and  the  kind  of  mortar 
used.  Copies  of  the  bulletin  may  be  obtained  from  the 
Bureau  of  Standards,  Washington,  D.  C.,  without 
charge,  or  from  the  Superintendent  of  Documents, 
Wa.shington,  D.  C.,  for  lOc.  each. 


The  Proposed  Arizona  Water  Code 

A  brief  for  water-right  legislation  in  Arizona  similar 
to  the  code  of  Wyoming,  Oregon  and  a  number  of  other 
states  in  tHe  irrigated  area  has  been  written  by  Prof. 
G.  E.  P.  Smith,  irrigation  engineer.  University  of 
Arizona,  and  issued  as  a  circular  by  the  extensior.  serv¬ 
ice  of  the  College  of  Agriculture  (Tuc.son,  Ariz. ).  The 
proposed  code  was  introduced  in  the  last  legislature, 
but  was  not  enacted.  It  is  expected  that  it  will  be  rein¬ 
troduced  in  the  next  legislature.  Professor  Smith 
outlines  briefly  the  proposed  legi.slation  and  discusses 
some  features  of  the  codes  of  the  other  states. 


Publications  Received 


(So  far  an  posHlble  the  name  of  each  publlaher  of  Itooka  or 
pamphlets  listed  In  thes«-  columns  Is  fciven  In  each  entry.  If  the 
tKK)k  or  pamphlet  is  for  sale  and  the  price  Is  known  by  the  editor 
the  price  Is  stated  in  each  entry.  Where  no  prit-e  is  Kiven  It  does 
not  necessarily  follow  that  the  lMS)k  or  pamphlet  can  be  obtained 
without  cost.  Many,  but  not  all.  of  the  pamphlets,  however,  c»n 
be  obtained  without  cost,  at  least  by  InclosinK:  )M>MtaKe.  Peraons 
who  are  in  doubt  as  to  the  means  to  la*  pursued  to  obtain  copies 
of  the  publications  listed  in  these  columns  should  apply  for  infor¬ 
mation  to  the  stated  publisher,  or  in  case  of  books  or  papers 
privately  printed,  then  to  the  author  or  other  |a-rsons  indicated.] 


THE  AMERICAN  SOCIETV  OF  .MI'NICIP.VI.  I.MPROVEMENT.S, 
TRAN.SACTIONS  FOR  1U17-18 — Hksmiinaton,  Ill.;  The  SJo- 
clety,  Charles  Carroll  Brown.  Secretary.  Paper ;  6  x  9  in.  ; 
pp.  239  ;  illustrated. 

AMERICAN  RAILWAY  E.NOI.NEERINO  ASSOCIATION;  Pro¬ 
ceeding  for  1918.  Vol.  19 — Chicatto:  The  .Xssociation.  Paper; 
6  X  9  in. ;  pp.  1569  ;  Illustrated. 


-VNALTSIS  OF  THE  LAWS  AFFECTING  MI’.NICIPAL  A.NU 
COUNTY  FIN.XNCES  .\NI>  TAXATION:  Published  by  The 
Commission  for  the  Survey  of  Municipal  FinancInK  of  New 
.lersey — By  .-VrOiur  N.  Pierson,  Author  of  the  I.aws.  Trenton. 
N.  J. :  The  Commission.  I’aiier;  6  x  9  In. ;  pp.  117. 

BOILER  AND  FURN.VCE  TI-STING — By  Rufus  T.  Strohm.  As¬ 
sociate  ^itor  of  Poicer.  Washinxton,  1).  C. ;  Bureau  of 
Conservation.  Paiier ;  6  x  9  in. ;  pp.  20  ;  illustrated.  Upon 
application  copies  may  be  obtained  free  of  charite  from  the 
aominlstrative  enKtneer  of  the  state  in  which  applicant  re¬ 
sides.  or.  Washinaton,  I>.  C. ;  Conservation  Bureau  of  the 
United  States  Fuel  Administration. 


CANTONMENT  CONSTRUCTION — By  Morris  Knowles.  Con- 
sultinfc  Engineer,  Pittsburgh ;  Sui>ervlsing  Engineer.  Camp 
Meade  and  Camp  Mcf'lellan.  Reprinted  from  the  Proceediapa 
of  the  Engineers’  Soi;iet.v  of  Western  Pennsylvania. 
teirgh,  Penn.:  The  Society.  Paper;  6  x  9  in. ;  pp.  24:  illus¬ 
trated. 

THE  CARNEGIE  FOUNDATION  Ff)R  THE  ADVANCEME.NT 
OF  TEhXCHING ;  Twelfth  Annual  Report  of  the  President  and 
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of  the  Treasurer.  New  York ;  The  Carnegie  Foundation. 
l’ap«T  ;  7  X  10  In.;  pp.  146.  Copies  furnished  upon  request. 
.•OMMKRCIAIw  ARBITRATION  AND  THE  LAW — By  Julius 
Henry  Cohen.  Author  of  T..aw  and  Order  In  Industry.”  “The 
I..aw :  Huslne.ss  or  I'rofesslon?"  “A  l..eague  to  Enforce  In¬ 
dustrial  Peace."  New  York:  D.  Appleton  and  Co.  Cloth  I 
6x0  In.  ;  pp.  329  .  $3. 

i-OMPARISUN  <»K  WORKMEN'S  COMPENSATION  LAWS  OF 
THE  I’NITED  .STATES  UP  TO  DECEMBtIR  31,  1917— By- 
Carl  Hooksiadt.  Washington.  D.  C. ;  Bureau  of  Labor  Sta¬ 
tistics.  Paper;  6x9  in.;  pp.  101  ;  with  tables. 

ECONOMIC  OPERATHIN  «JF  STEAM  TURBO-ELECTRIC  STA¬ 
TIONS — By  t*.  T.  Hlrshfeld  and  C.  L  Karr.  Washington, 
n.  C. :  Bureau  of  Mines,  i'aper ;  6  x  9  in. ;  pp.  29;  illustrated. 
5c.  from  SuiM-rintendeiit  of  Documents. 

E.NOINEERINO  PILXCTICK:  The  J.  E  Aidred  Lectures.  1917-18 
— Baltimore,  Md.;  The  Johns  Hopkins  University.  I’aper; 
6x9  in.;  pp.  236;  illustrated.  31. 

.Vmong  tlie  nine  lectures  in  this  series  were:  “The  Relation 
lietween  Civil  Engineering  and  Military  Engineering.”  by  Maj. 
<ien.  William  .M.  Black;  “The  l>eveIopment  of  t'oncrete 
Road  Construction.”  by  .trthur  N.  Johnson,  consulting  high¬ 
way’  engineer;  "The  t'ontrol  of  Stream  Pollution.”  by  Earle  B. 
Piielps.  Hygienic  I jtIs>ratory,  American  Public  Health  Service. 
Washington.  I).  C.  ;  “The  .Manufacture  of  Structural  Steel.”  by- 
Bradley  Stoughttin,  secretary,  American  Institute  of  Mining  En- 
Kim*ers, 

EVE.Nl.NO  INDUSTRIAL  SCH»M»LS— Washington,  D.  C. :  Fed¬ 
eral  Board  for  Vocational  Education — The  Board.  Paper; 
6x9  in. ;  p|i.  54. 

E.XCESS  CONDEMNATIty.N :  Why  th*-  City  of  Chicago  Should 
Have  the  Power,  In  .Making  Public  Improvements,  To  Take 
Property  in  Excess  of  A»-tuaL  Requirements;  Les.sons  to  be 
Drawn  from  Ortain  Unfortunate  Aspects  of  the  Twelfth 
.Street  ami  .Michigan  .Vvenue  Widening  Projects  and  the 
Pro|s»sed  Ogden  Avenue  Extension — Chicago:  Chicago  Bureau 
of  Piildic  Elticiency.  Paper;  6  x  9  in. ;  pp.  58;  illustrated. 
THE  F.\CToR  OF  SAKI-n'Y  OF  WIRE  ROPES  I’SED  FOR 
Wl.NDl.NC  I.N  .Ml.NE  SHAFTS — By  J.  A.  Vaughan.  Chief 
Inspector  of  Machltier.v.  Department  of  Mines  and  Industries. 
Repilnleil  from  tlie  Jouituil  of  the  South  .African  Institution 
of  Engineers.  .lolianneshurg.  South  Africa :  The  Author. 
Paper:  7  x  10  In.;  pp.  II;  illustrated. 

FI.VANt'lAL  STATISTICS  OF  CITIES  HAVINO  .\  POPULATION 
itF  OVER  3(».ooo,  1917 — Washington.  D.  C.:  Bureau  of  the 
Census.  Cloth;  9  x  12  in.;  pp.  369. 

THE  F’LoRID.X  TA.NK  I’RIVY — By  Oeorge  W.  Simons.  Jr..  Chief 
Sanitary  Engineer,  State  Board  of  Health.  Jacksonville. 
Fla. :  The  .Author.  Paper  ;  6  x  9  In. ;  pp.  7  ;  illustrated. 
HICHWAY  t'oST  KEEPINC — By  .lames  J.  Tobin  and  A.  R. 
I»sh,  U.  S.  Engineer  Ei-onomlsts,  Reviewed  by  Halbert  P. 
tJillette.  Consulting  t'ost  Engineer.  Washington.  D.  C.;  United 
States  De|>.-irtment  of  Agriculture.  Paper;  6  x  9  .In. ;  pp.  52; 
illustrated  10c.,  from  Sup»'rintendent  of  Documents. 

Hives  a  detailed  classitication  of  Items  under  the  four  main 
li<-ads  of  lalK>r.  materials  service  of  plant  and  equipment,  and 
general  expense  or  overhead.  A  code  number  is  assigned  for 
each  item  and  comtilete  <-ost-a<-i'ount  forms  to  be  used  with  the 
code  numliers  are  suggested.  .An  appendix  contains  various  con¬ 
version  tables  to  facilitate  computation  of  quantities  and  costs. 
HOW  TO  I.MPROVE  THE  HOT-.AIR  FUR.NACK — By  Charles 
Whiting  Baker.  Washington.  D.  C.:  Bureau  of  Mlnes.'Paper ; 
6  X  9  in. ;  |)p.  2u.  .ic.,  from  .Superintendent  of  Documents. 


LOW'-RATE  COMBUSTION  IN  FUEL  BEDS  OF  II 
FURNACES— By  Henry  Kreisinger,  C.  E.  Aug.. 
H.  Katx.  Washington,  I).  C. :  Superintendent  <ii 
Paper;  6  x  9  in.  ;  pp.  52;  illustrated.  Ktc. 


■•fired 

'  and  S 

■<■11111,.  nij 


THE  NATIONAL  FIRE  PRtlTECTIO.N  ASStK’l  \  i 
ceedlngs  for  1918 — Boston,  Mass.:  The  .Assoeiai 
6x9  in.  ;  pp.  294. 

NEW  JERSEY  BOARD  OF  Pl’BLIC  UTILITY  Or 
ERS — Financial  and  Mi.scellantH)us  Statistics  t'l., 
the  Annual  Reports  Made  by  Public  Utilities  '1,, 

1916 — Trenton.  N.  J.;  The  Board.  Cloth;  6  x  9  in 
NEW  JERSEY  BOARD  OF  PUBLIC  UTILITY  C<  •>' M  l.ssiu\. 
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ER,"*  Report  for  1917 — Trenton.  N.  J.:  The  Bo,^ 

6  X  9  in. ;  pp.  236. 

OUR  NATIONAL  FORESTS:  A  Short  Popular  Ac..,,,.! 

W’ork  of  the  United  States  Forest  Service  on  tl.,-  ".1 

Forests — By  Richard  H.  Doual  Boerker.  Arlioriciiii.inst  i'** 
partment  of  Parks.  City  of  New  York.  New  V.irk  -rr' 
MacMillan  Co.  Cloth;  6  x  9  in. ;  pp.  238  ;  illustnu  .|  $  ■ 

RAND  WATER  BOARD:  Report  for  1918  to  the  Hon.mr  ,i,ie 
Minister  for  the  Interior,  Union  of  South  Africa,  .l.di-imi, 
burg.  South  Africa:  The  Board.  Pat«‘r ;  9  x  12 
Illustrated. 


'’loth; 


I'p.  :i: 


THE  RESULTS  OF  MUNICIPAL  ELECTRIC  l.loimv,;  ^ 
MASSACHUSETTS — By  Edmond  Earle  Lincoln.  ln.-<tnictiir  n 
Economics,  and  Tutor  in  the  Division  of  Histor\.  ilot.-n 
ment  and  Economics,  Harvard  University.  Boston  and  \eu 
York:  Houghton  Miftlin  Co.  Cloth;  6  x  8  in  iin  i-. 
illustrated.  $3.  i.V 

SAVING  COAL  IN  BOILER  PEANTS— By  Henry  Kreisii,g..r 
Washington,  D.  C. :  Department  of  the  Interior.  I'api-r  ^  , 
*  9  In.  ;  pp.  24  ;  Illustrated.  Sc.,  from  Superintendent  of  liocu. 
ments. 


STANDARD  SPECIFICATIONS  FOR  QUENCHED  A.M>  tkv 
PERED  CARBON-STEEL  AXLES,  SHAFTS.  AND  OTHFk 
FORGINGS  l-’OR  LOCO,MOTIVES  A.ND  CARS;  T,-xt  a- 
Adopted  by  the  Americtin  Society  for  Testing  .Materials 
Spanish-English  Edition,  I’repared  under  the  Supervision  of 
the  Bureau  of  Standards.  S.  W.  Stratton.  Director  Wasli. 
ington,  D.  C. :  Bureau  of  Foreigti  and  Domestic  Comnierc, 
Paper;  6  x  9  in. ;  pp.  21.  6c.,  from  Superintendent  of  Docu¬ 

ments. 


STATE  ENGINEER  AND  SURVEYOR  OF  THE  STATK  tiK 
NEW  YORK:  Report  for  1917 — By  Frank  M.  Williams.  Stat, 
Engineer  and  Surveyor.  Alliany,  N.  Y. :  The  Autlior.  Cloth 
6x9  in.  ;  pp.  382  ;  illustrated. 

STEEL  SHI.  BUILDER'S  HANDBOOK;  An  Encyclopedia  of  th. 
Names  of  Parts.  Tool.s,  Operations,  Trades.  .•Mitireviations 
etc..  Used  in  the  Building  of  Steel  Ships — By  C,  \V.  Ccaik.  .\I 
A.,  B.S.  in  C.E.,  Jun.  .M.  Am.  So<-.  C.  E.  New  York  and 
don:  Longmans,  Green  and  Co.  I>»ather  ;  5x7  In  .  iip.  i2:i 
illustrated.  $1.50  net. 

TESTS  TO  DETERMINE  THE  RIGIDITY  OF  RIVETED  .lOl.VTS 
OF  STEEL  STRUCTl'RES — By  Wilbur  M.  Wilson.  .Vssisiant 
Professor  of  Civil  Engineering,  and  Herbert  F.  Moore.  IV. 
search  Profe.ssor  of  Engineering  Materials.  Urlmna.  Ill 
Engineering  Experiment  Station.  I’aper;  6x9  in.;  pp  5.i. 
illustrated. 

WAR  TIME  CONTROL  OF  INDUSTRY:  The  Experieine  of  Eng- 
land — By  Howard  L.  Gray,  Professor  of  History  in  Bryn 
Mawr  College.  New  York  :  The  MacMillan  Co.  Cloth  :  f.  x 
9  In.;  pp.  304.  $1.75. 


Society  Service 

A  Section  Dealing  with 
the  ReunltH  of  Teamivork  by  Technical  Men 


Si.  1.4>uis  Club  Reports  to  Commerce 
Body  on  Concrete  Ships 

Cooperation  between  the  St,  Louis  Engineers’  Club 
and  the  Chamber  of  Commerce  is  such  that  the  war 
board  committee  of  the  chamber  recently  asked  for  and 
obtained  a  report,  which  was  favorable,  on  the  feasi¬ 
bility  of  concrete  ship  building  in  St.  Louis.  Briefly, 
the  report  states  that  suitable  yards  can  be  economically 
developed;  that  all  materials  are  available  without  add¬ 
ing  a  burden  to  transportation;  that  the  draft  of  a 
5000-ton  concrete  ship  is  8  ft.,  the  limiting  depth  of 
ihannel  to  Cairo,  but  that  heavier  ships  could  be  light¬ 
ered  to  Cairo  by  pontoons  at  a  cost  of  only  $500  per 
trip;  that  the  handicap  of  cold  weather  is  largely  offset 
by  a  superior  supply  of  labor  and  material ;  that  engines 
and  boilers  can  be  built  in  St.  Louis  shops  without 
interference  with  present  war  work.  H.  C.  Toensfeldt 
was  chairman  of  the  committee. 


Letters  to  the  Editor 

Comment  on  Matters  of  Interest 
to  Engineers  and  Contractors  Will  Be  Welcome 


Mechanical  Engineers  Organized  for 
Reconstruction 

Sir — Responding  to  your  editorial  on  p.  695  of  your 
Oct.  17th  issue  asking  which  society  will  be  first  in  re¬ 
construction  work,  I  am  pleased  to  say  that  since  Feb¬ 
ruary  the  American  Society  of  Mechanical  Engineers 
has  had  an  active  committee  on  war  industries  read¬ 
justment,  working  in  cooperation  with  the  War  In¬ 
dustries  Board,  Resources  and  Conversion  Section,  of 
which  Charles  A.  Otis  is  chief. 

Whereas  the  present  activities  of  our  committees 
have  had  to  do  with  adjustment  for  the  purpose  of  win¬ 
ning  the  war,  you  can  easily  see  that  we  had  in  mind 
the  conversion  back  again  to  a  peace  basis  as  soon  as 
the  work  of  winning  the  war  ceased,  and  for  a  month  or 
more  we  have  already  been  planning  the  reconstruction 
program. 

Utilizing  our  local  sections  organization,  President 


Charles  T.  Main  has  appointed  the  following  members 
of  the  society  to  act  as  its  representatives  on  each  of 
the  rfi-'ional  committees  of  the  Resources  and  Conver¬ 
sion  Section  of  the  War  Industries  Board:  Atlanta. 
Robert  Gregg;  Brltimore,  William  W.  Varney;  Birm¬ 
ingham.  W.  P.  Caine;  Boston,  A.  C.  Ashton;  Bridgeport, 
Harry  E.  Harris;  Chicago,  A.  D.  Bailey;  Cincinnati, 
Fred  A.  Geier;  Cleveland,  F.  H.  Vose;  Dalles,  A.  C. 
Scott;  Detroit,  G.  W.  Bissell;  Kansas  City,  J.  L.  Har¬ 
rington:  Milwaukee,  W.  M.  White,  New  York.  G.  K. 
Parsons;  Philadelphia,  C.  N.  Lauer;  Pittsburgh,  Ivar 
Lundgaard;  Rochester,  F.  W.  Lovejoy;  St.  Louis,  R.  H. 
Radcliffe;  St.  Paul,  Oliver  Crosby;  San  Francisco,  B.  F. 
Raber;  Seattle,  R.  M.  Dyer. 

The  central  committee  consi.sts  of  G.  Kingdon  Par¬ 
sons,  chairman,  29  Pine  St.;  Fred  A.  Scheffler,  85 
Liberty  St.;  and  Erik  Oberg,  140  Lafayette  St.,  all  of 
New  York  City.  Calvin  W.  Rice, 

Secretary,  American  Society  of  Mechanical  Engineers. 

New  York  City. 

Give  the  Technical  Men  a  Chance 

Sir — There  are  in  the  employment  of  the  railroads 
of  our  country  many  technical  men  who  would  develop 
into  excellent  operating  officials  if  they  were  given  a 
chance.  Some  of  the  Eastern  railroads  appreciate  the 
value  of  technical  men  in  the  operating  department. 
The  practice  in  this  respect  on  many  Western  railroads 
is  quite  the  reverse;  in  fact,  the  technical  men  are  too 
often  considered  as  only  draftsmen,  surveyors  and 
mechanics,  and  not  as  competent  railroad  men. 

The  average  technical  man  engaged  in  railroad  wo>  k 
has  spent  four  years  in  high  school,  also  the  same 
amount  of  time  at  some  university  or  technical  school 
preparing  a  broad  foundation  for  the  future.  In  many 
instances  the  state  as  well  as  the  Federal  Government 
has  partly  paid  for  his  education,  that  he  mav  be  of 
greater  value  to  the  country  in  general.  He  has  usu¬ 
ally  spent  considerable  time  in  charge  of  construction 
and  maintenance  work.  This  work  has  given  him  an 
insight  into  many  railroad  problems,  including  opera¬ 
tion  and  the  direction  of  men. 

The  incentive  for  technical  men  to  enter  railroad  em¬ 
ployment  may  not  continue  unless  they  receive  more  of 
a  chance  in  the  future,  especially  by  Western  rail¬ 
roads,  to  enter  the  operating  department.  The  large 
construction  problems  on  the  Western  railroads  for¬ 
merly  attracted  technical  men  to  the  railroads.  Many 
of  the  larger  construction  problems  have  been  solved, 
whereas  there  remain  many  problems  of  maintenance 
and  operation  that  require  investigation  and  study. 
The  number  and  the  compensation  of  positions  in  the 
operating  department,  together  with  the  opportunity 
for  advancement  to  the  higher  executive  positions,  surely 
would  be  an  incentive  to  high-class  technical  men  to 
enter  railroad  work. 

Recently  the  following  incident  came  to  my  atten¬ 
tion.  and  may  .serve  to  illustrate  my  point  of  view.  An 
engineer,  by  ability  and  hard  work,  had  advanced  to 
an  important  position  in  the  engineering  department  of 
a  liirge  railroad.  The  outlook  ahead  in  his  department 
wa  not  very  bright — not  that  he  was  not  capable,  but 
because  there  were  only  a  few  higher  positions  ahead 
uf  am  in  that  department.  A  large  contracting  firm 


realized,  his  value  and  obtained  his  services.  The  rail¬ 
road  lost  a  valuable  man,  one  who  was  thoroughly  com¬ 
petent  to  have  been  advanced  as  an  operating  official, 
yet  the  railroad  did  not  know  his  value. 

A  plan  could  be  developed  by  the  railroads  so  that 
full  advantage  of  all  latent  ability  in  the  engineering 
department  could  be  obtained.  Technical  men  could 
be  classified  according  to  their  education,  experience 
Mid  ability.  To  the  men  who  have  reached  the  grade 
of  a.ssistant  engineer  or  master  mechanic  might  be 
offered  the  first  chance  to  enter  the  operating  depart¬ 
ment.  They  could  be  started  as  trainmasters  and 
assistant  superintendents,  or  as  understudies  of  super¬ 
intendents  of  important  divisions.  The  classing  of 
technical  men  should  not  be  left  entirely  to  any  one 
individual,  but  rather  to  several,  some  of  whom  know 
his  qualifications  from  personal  contact. 

I  do  not  believe  that  all  technical  men  will  make 
excellent  operating  officials.  Some  men  may  be  better 
.suited  for  the  engineering  department.  On  the  other 
hand,  it  stands  to  reason  that  the  man  who  has  tech¬ 
nical  training,  combined  with  railroad  experience,  will, 
in  general,  be  of  much  more  value  than  one  whose 
training  has  been  entirely  practical.  There  are  many 
positions  in  the  operating  department  that  should  be 
open  to  technical  men.  I  believe  that  if  opportunities 
were  afforded  to  technical  men  in  the  operating  depart¬ 
ment  they  would  soon  prove  their  value  and  advance  to 
the  higher  executive  positions.  F.  D.  Yeaton. 

Oak  Park,  Ill. 

Norwich  the  Oldest  Civil  Engineering 
Institution  in  the  Country 

Sir — In  view  of  statements  made  in  the  bulletin  en¬ 
titled  “A  Study  of  Engineering  Education,”  by  Dr.  C. 
R.  Mann,  Norwich  University  lays  claim  to  being  the 
oldest  civil  engineering  institution  in  the  country.  Dr. 
Mann  makes  the  statement  that  Rensselaer  Polytechnic 
Institute,  Lawrence  Scientific  School  and  Sheffield 
Scientific  School  were  the  only  engineering  in.stitutions 
opened  before  the  Civil  War. 

As  early  as  1825,  Norwich  University  was  giving  a 
full  course  in  civil  engineering,  and  has  maintained  such 
a  course  from  that  date  to  the  present  day.  Norwich 
graduates  were  pioneers  in  early  engineering.  The  first 
steam  railroad  in  this  country  was  built  by  a  Norwich 
graduate.  Moncure  Robinson,  in  1827-8.  Among  many 
prominent  Norwich  engineers  we  may  mention  Alfred 
W.  Craven,  ’26,  one  of  the  founders  of  the  American 
Society  of  Civil  Engineers;  Gen.  Grenville  M.  Dodge, 
’51,  who  was  chief  engineer  of  the  Union  Pacific  R.R. 
during  the  period  of  construction,  made  surveys  of 
nearly  200,000  miles  of  railroad  and  actually  constructed 
20,000  miles;  William  Parker,  ’25,  who  was  consulting 
engineer  on  the  first  suspension  bridge  at  Niagara 
Falls;  Randolph  Coyle,  ’28,  who  was  engineer  in  charge 
of  construction  of  the  bridge  over  the  Potomac  River  at 
Little  Falls,  Va.,  in  the  year  1857;  Leonard  J.  Wright, 
’52,  who  was  on  the  construction  of  the  Poughkeepsie 
bridge;  and  a  large  number  of  engineers  who  took  im¬ 
portant  part  in  the  early  engineering  of  the  country,  a 
record  which  has  been  maintained. 

Northfield,  Vt.  Arthur  E.  Winslow, 

Professor  of  Civil  Engineering,  Norwich  University. 


Hints  for  the  Contractor 


Inner  Body  on  Rollers  Converts  Fixed-Body  s‘de,  is  a  fixed  pipe,  flanged,  over  which  the  siiit  j  ,,  k;* 

Truck  Into  Dump  Truck  guided  by  the  flanges.  The  body  i^  h,  ;u  .a 

place  by  a  3-in.  pin  passing  through  loops  in  rh.  ;i  ,i,i 
By  C.  F.  Lewis  end  of  the  inner  body,  the  end  of  the  pin  being  held  hv 

Highway  Engineer,  Offl.  e  of  Public  Kuad-s,  Washington,  I>.  C.  ^  block  fastened  tO  the  floor  of  the  standard  truck  !,ody. 

STANDARD  fixed-body  Army  trucks  were  success-  A  slight  jerk  of  the  truck  usually  suffices  to  start,  the 
fully  converted,  by  inner  bodies  on  rollers,  into  end-  body  moving  on  the  rollers.  After  moving  a  vaiymg 
dump  trucks,  for  handling  materials  for  several  miles  of  distance,  depending  on  the  position  and  the  aniouni  of 
roads  built  recently  on  a 
large  Government  reser¬ 
vation, 


Other  Articles  of  Interest  to  Contractors 
In  This  Issue: 

Central  Plant  for  Sharpening  Drill  Steels 
Saves  Money  in  Quarrying  Page  929 

Some  Heavy  Fitting-Out  Cranes — II.  Canti¬ 
lever  and  Jib  Travelers  at  Newark  Bay  and 
Bristol  Page  9.17 

One  Set  of  Wood  Forms  Used  Three  Times 
Completes  Concrete  Foundry  Page  9.'>0 


dropping  out  of  tha  truck 
as  the  latter  moves  forward 
discharging  and  spreading 
the  load.  Two  men  can  easily  lift  the  rear  end  of  the 
body  and  roll  it  back  into  place  after  dumping. 

This  construction,  devised  by  Capt.  A.  Rogers,  Q.M.C., 
U.S.A.,  supervising  road  construction  for  the  Quarter¬ 
master  Corps,  and  R.  Philpot,  road  superintendent  for 
the  contractor,  permitted  the  use  of  available  fixed-body 
Army  trucks,  and  also  released  the  labor  which  would 
have  been  required  to  unload  the  truck  by  hand.  The 
same  arrangement  can  be  applied  to  other  types  of 
trucks,  changing  the  details  to  fit  the  conditions. 


Force  Pump  Effective  in  Pulling  Piles 

By  C.  H.  Gotten 

Lieutenant,  Corps  of  Civil  Engineers,  United  States  Navy 

TO  PREPARE  the  site  of  a  new  quay  wall  for  pile¬ 
driving  and  dredging  operations,  it  was  necessary 
to  pull  a  number  of  piles  which  had  supported  a  plat¬ 
form  under  an  old  sea  wall.  The  piles  had  been  driven 
35  ft.  below  cutoff  through  silt,  mud  and  .stiff  clay. 

A  chain  attached  to  the  pile  was  secured  to  blocks 
and  tackle  fastened  to  the  piledriver  leads.  A  duplex 
force  pump  with  a  2-in.  suction,  1-in.  steam  connection 
and  a  1-in.  discharge  was  hooked  up  to  a  boiler  on  the 
driver.  About  30  ft.  of  steam  hose  with  25  ft.  of  1-in. 
pipe  on  the  end  was  used  for  discharge.  A  strain  was 
taken  on  the  chain,  and  the  pipe  end  of  the  discharge 
line  was  forced  in  the  mud  alongside  of  the  pile.  The 
mud  and  clay  was  loosened  for  a  depth  of  20  to  25  ft., 
and  very  little  pulling  was  needed  to  bring  the  pile  up. 


Ship  Bulkheads  Assembled  on  Trestles 
Notched  to  Take  Stringers 

IN  ASSEMBLING  the  bulkheads  for  the  9000-ton 
steel  ships  it  is  building,  the  Groton  Iron  Works,  of 
Groton,  Conn,,  makes  use  of  wooden  trestles  or  horses. 


I.VNER  BODY  SLIDES  OT^T  OF  TRl'CK  ON  ROLLERS  TO 
15c  INCLI.NED  DUMPING  POSITION 


MixerEngine  Operates  Cement-Bag  Elevator 

CEMF]NT  for  concrete  pavement  base  at  Edison 
Park,  Ill.,  was  hoisted  about  10  ft.,  to  mixer- 
charging  level,  by  an  elevator  operated  by  the  mixer 
engine.  The  mixer  was  set  at  ground  level  under  ele- 


SECnONAL  BUILDING  MAKES  ATTRACTIVE  HOSPITAT> 


tional  structure  set  on  a  concrete  floor.  It  is  15  x  24  ft., 
and  has  two  rooms.  One,  into  which  the  entrance  opens 
is  fitted  for  treating  minor  injuries,  and  the  other  is 
fully  equipped  for  more  serious  operations.  The  ex¬ 
terior  and  the  interior  are  painted.  The  building  is 
piped  for  water,  steam  heat  and  gas,  and  is  wired  for 
electric  lights.  Including  necessary  furniture  and  ap¬ 
pliances,  it  cost  $823.73  in  1917.  Itemized,  the  costs 


KLEVATOR  CAGE  OPERATED  BY  MIXER  ENGINE  HOISTS 
CEMENT  BAGS 


EQUIPMENT  FOR  FIRST-AID  AND  EMERGENCY 
OPERATIONS 


vated  sand  and  stone  bins,  as  the  picture  shows.  A  were:  Building  with  concrete  floor,  $484.14;  steam 

cement  house  was  built  at  the  ground  level  close  to  heating,  $102.54;  water,  $9.59;  sewerage,  $29.40;  gas, 

one  side  of  the  bins.  The  mixer  was  a  standard  paver  $4.01;  electric  lighting,  $21.55;  equipment,  $172.50; 

set  as  a  stationary  mixer  by  blocking  the  wheels  and  total,  $823.73. 


TIIKSTLES  N«)TCHED  to  give  proper  SP.VCI.VG  TO 
BUI.KHKAU  STRINGER.S 

a.s  shown  in  the  accompanying  sketch.  These  trestles 
carry  a  stringer  notched  in  the  top  at  the  proper 
spacing  to  take  the  stringers  of  the  bulkhead.  The 
horses  are  set  up  in  the  pre-assembly  yard,  spaced  about 
10  ft.  apart,  leveled  up  and  with  the  notches  lined  up. 
The  steel  bulkhead  stringers  are  then  placed  in  the 
notches  which  have  been  cut  so  that  the  upstanding 
flanges  are  level.  On  the  stringers  so  placed  the  plate 
locating  and  riveting  are  readily  done. 


supporting  the  carriage  by  jacks.  It  had.  therefore,  a 
high  charging  level  to  which  the  cement  had  to  be  raised. 

As  shown  in  the  view,  the  cage  and  guides  were 
located  between  the  mixer  and  the  cement  hou.se.  A 
rope  from  the  mixer  engine  hoisted  and  lowered  the 
cage,  as  illustrated.  Concrete  was  carried  away  in  motor 
trucks  which  backed  into  the  pit  shown  in  front  of 
the  mixer.  The  contractors  for  the  paving  work  were 
R.  F.  Conway  &  Co.,  Chicago.  Ill. 

Eight  Hundred  Dollars  for  Field  Hospital 

Field  hospitals,  costing  fully  equipped  less  than 
$825,  and  entirely  adapted  for  use  on  construction 
work,  are  employed  by  the  Ralston  Steel  Car  Co,,  Colum¬ 
bus,  Ohio.  The  building  is  a  one-story,  steel-clad,  sec- 
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Ship  Problems  Discussed  by  Naval  Architect'-' 
at  Twenty-Fifth  Anniversary  Meeting 

Electric  Welding  in  England  and  America — R.  J.  Wig  Reports 
the  Concrete  Ship  a  Structural  Success 


Nonwar  Building  Revival 
Moving  Slowly 

I'rospecto  of  Increases  in  Construction, 

Due  To  Removal  of  Priorities,  But 
Little  Work  Yet  Reported 

Actual  results  from  the  removal  of 
building  restrictions  on  nonwar  work 
have  not  yet  begun  to  appear.  Follow¬ 
ing  the  War  Industries  Board’s  circu¬ 
lar  No.  57,  which  exempted  after  Nov. 
12  a  number  of  building  activities  from 
the  necessity  of  obtaining  material  li¬ 
censes,  and  further  permitted  the  un¬ 
limited  manufacture  of  building  mate¬ 
rials,  there  has  been  much  talk,  mostly 
ill  the  financial  sections  of  the  daily 
press,  of  the  enormous  amount  of  con¬ 
struction  immediately  to  be  undertaken. 
So  far  little  of  this  work  has  material¬ 
ized,  mainly  because  there  has  not  been 
time  for  the  ordinary  machinery  of  new 
building  to  function.  Even  though  the 
approval  of  various  Government  bod¬ 
ies  is  not  now  required  for  certain 
work,  the  interests  contemplating  new 
construction  have  to  adjust  themselves 
to  the  new  conditions  and  to  determine 
upon  the  present  desirability  of  this 
construction  and  the  details  of  its  de¬ 
sign,  if  thought  desirable.  Further¬ 
more,  much  new  work,  under  the  re¬ 
cent  order,  still  has  to  go  through  the 
state  Councils  of  Defense,  which  takes 
time,  especially  as  these  local  bodies  are 
not  yet  completely  advised  concerning 
tlieir  proper  policies. 

There  are,  however,  several  indica¬ 
tions  of  increased  building  operations. 
The  War  Industries  Board  announces 
that  deferred  building  projects  amount¬ 
ing  to  more  than  $20,000,000  were  re¬ 
leased  Nov.  12.  The  projects  comprise 
a  very  large  number  of  buildings  of 
comparatively  small  size.  This  means 
a  wide  distribution  of  work  all  over 
the  country  from  coast  to  coast. 

Secretary  of  the  Treasury  McAdoo 
also  rescinded,  Nov.  16,  previous  orders 
suspending  all  public  building  during 
the  war.  This  applies  to  all  post  ofRces 
ak.d  other  Government  buildings  which 
come  under  the  jurisdiction  of  the 
Supervising  Architect.  No  specific 
building  has  3ret  been  affected  by  the 
order. 


Portland  Votes  for  $5,000,000 
Harbor  Improvement  Bonds 
The  city  of  Portland,  Ore.,  at  the 
recent  election,  passed  the  charter 
amendment  that  will  allow  Portland 
to  issue  bonds  in  the  sum  of  $5,000,000 
for  harbor  improvements.  Among  the 
improvements  contemplated  are  the 
building  of  a  12,000-ton  dry  dock,  en¬ 
larging  the  present  piers,  and  erection 
of  large  coal  docks. 
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At  its  25th  meeting  since  the  so¬ 
ciety’s  formation  in  1893,  the  Society 
o*  Naval  Architects  and  Marine  Engi¬ 
neers  last  week  elected  its  fifth  presi¬ 
dent.  Admiral  W.  L.  Capps  succeeds 
Lieutenant-Commander  Stevenson  Tay¬ 
lor,  who  has  served  the  society  for 
nearly  ten  years.  The  meeting  was 
held  at  Witherspoon  Hall,  Philadelphia, 
on  Nov.  14  and  16.  About  half  the 
technical  program  was  occupied  by  sub¬ 
jects  connected  with  the  problems  of 
the  present  shipbuilding  epoch.  Most 
prominent  were  electric  welding,  con¬ 
crete-ship  construction,  and  simplified 
01  straight-line  shape  for  ships.  Wooden 
shipbuilding,  the  unsinkable  ship,  the 
work  of  the  Newark  Bay  and  Hog 
Island  shipyards,  and  launching  meth¬ 
ods,  also  found  representation  in  tech¬ 
nical  papers. 

Secretary  of  the  Navy  Speaks 

Over  800  members  of  the  society,  and 
other  shipyard  men,  gathered  at  the 
annual  banquet,  held  Nov.  15.  Josephu.<< 
Daniels,  secretary  of  the  navy,  ex¬ 
pressed  the  thanks  of  the  administra¬ 
tion  to  the  shipbuilders  for  their  large 
contribution  to  victory.  “No  man  now 
living  will  see,  unless  wisdom  departs 
from  us,  the  Government  retire  from 
the  business  of  building  and  operating 
cargo-carrying  ships,”  he  said,  con¬ 
cerning  our  maritime  future.  A  navy 
of  great  power  is  also  to  be  con¬ 
structed,  according  to  Mr.  Daniels,  who 
feels  certain  that  before  Mar.  4  Con¬ 
gress  will  authorize  the  new  three-year 
program  asked  for. 

President  Tayi>or  on  Shipbuilding 

Strongly  voicing  his  faith  in  the  fu¬ 
ture  development  of  American  shipping 
and  shipbi:Ming,  President  Stevenson 
Taylor,  in  the  annual  address,  affirmed 
that  the  nation  would  find  ways  to  deal 
with  each  of  the  obstacles  confronting 
it,  as  soon  as  the  obstacles  reveal  them¬ 
selves.  Figures  show  that  a  shortage 
of  14,000,000  tons  of  shipping  exists  at 
the  present  time,  there  being  only  41,- 
000,000  tons  of  shipping  at  hand  as 
against  a  tonnagre  of  55,000,000  that 
should  have  been  reached  by  this  time 
in  the  normal  development  of  ocean 
commerce  (the  figures  are  in  gross  reg¬ 
ister  tons).  The  United  States  will 
soon  be  the  possessor  of  10,000,000  tons 
cf  shipping,  said  Mr.  'Taylor.  Re¬ 
ferring  to  the  numerous  instances  of 


phenomenal  performance  in  shipbuild¬ 
ing,  whether  in  speed  of  completing  a 
given  ship  or  in  number  of  rivets 
driven  in  a  day,  he  expressed  the  view 
that  all  of  these  records  had  been  ar- 
tificially  prepared  for,  and  that  mod¬ 
erate  performances  steadily  maintained 
are  of  greater  value;  yet  he  paid  spe- 
cial  tribute  to  the  maintained  reduction 
in  time  of  completion  of  ships  as  evi¬ 
dence  of  distinct  advance  in  the  ship¬ 
building  art. 

Electric  Welding  in  Smr 
Construction 

Tests  of  the  strength  of  welded  parts 
of  ships  were  carried  out  for  the  tech¬ 
nical  committee  of  Lloyds’  Register  of 
Shipping  in  England  a  short  time  ago 
and  were  reviewed  by  H.  Jasper  (k)x, 
of  Lloyds’  Register,  in  a  paper  entitled 
“The  Application  of  Electric  Welding 
to  Ship  Construction.”  Briefly,  the 
welded  pieces  gave  good  strength  and 
endurance  results,  though  in  bend  test^ 
I-in.  plate  failed  at  a  bend  of  80*  and 
1-in.  plate  at  20*,  while  unwelded  ship 
steel  could  be  bent  180*.  Experiments 
which  are  being  carried  out  in  this 
country  by  the  welding  committee  of 
the  Emergency  Fleet  Corporation  were 
also  referred  to  by  the  author.  A  de¬ 
sign  by  J.  W.  Isherwood  for  a  longi¬ 
tudinally  framed  vessel  with  welded 
connections,  and  a  design  by  C.  P.  M. 
Jack  for  a  welded  ship  with  transverse 
plating,  were  shown.  The  British 
“wtelded  ship,”  it  was  stated,  is  a 
cross-Channel  barge  of  275  tons,  and  no 
trial  in  sea  service  is  yet  available  to 
demonstrate  the  robustness  of  welded 
plate  and  frame  connections.  H.  M. 
Hobart,  H.  A.  Homor,  J.  W.  Isherwood 
and  others  discussed  the  paper.  Mr. 
Homor,  speaking  for  the  Fleet  Cor¬ 
poration,  emphasized  the  element  of 
skill  involved  in  successful  welding; 
craftsmen  in  welding  must  be  developed 
virtually  as  artists.  The  subject  wa? 
discussed  mainly  from  the  viewpoint 
of  continuous  welding,  spot  welding 
finding  little  favor. 

Concrete  Ship  Is  a  Structural 
Success 

In  a  full  review  of  the  Emergency 
Fleet  Corporation’s  work  in  developing 
concrete  shifis— as  abstracted  briefly 
on  p.  903  of  last  week’s  issu^R-  J- 
Wig.  head  of  the  Concrete  Ship  Divi- 
(Continued  on  pago  980) 


The  army  has  led  the  way;  industry  must  follow 
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World  Needs  Twenty  Million 
Tons  of  Shipping 

Chairman  Hurley  of  Shipping  Board 
Says  Shortage  la  Eight  Times 
Last  Year’s  Production 

Large  demands  will  be  made  on  tne 
shipbuilding  industry  of  the  country 
for  years  to  come,  according  to  a  state¬ 
ment  issued  by  Edward  N.  Hurley, 
chairman  of  the  United  States  Shipping 
Board,  on  his  departure  for  Europe, 
Nov.  la.  to  arrange  ship-administration 
details.  He  predicted  an  increase  in 
the  need  for  new  ocean  tonnage  saying; 

"The  need  for  ships  was  never  so 
great  as  it  is  now,  and  this  demand 
will  continue  for  years,  until  the  world 
shall  catch  up  with  the  tonnage  it  re¬ 
quires  to  transact  its  normal  commerce. 
At  present  we  are  nowhere  near  provid¬ 
ing  that  urgently  needed  tonnage. 
Ship  construction  needed  to  make  up 
for  losses  and  for  the  lapse  in  meet¬ 
ing  the  normal  growth  of  shipping  will 
be  about  20,000,000  dead-weight  tons, 
or  eight  times  the  total  of  seagoing-ship 
construction  in  the  United  States  dur¬ 
ing  the  calendar  year  1917. 

“The  160  new  shipyards  which  have 
been  created  under  the  Emergency 
Fleet  Corporation  have  been  busy  day 
and  night.  There  are  now  about 
386,000  employees  in  these  shipyards 
and  250,000  in  allied  trades.  If,  with 
this  immense  force  working  at  top 
speed,  our  ship  production  is  each  year 
less  than  a  tenth  of  the  20,000,000  dead¬ 
weight  tons  the  world  will  imperatively 
need  by  1920,  it  is  clear  that  instead  of 
being  at  the  end  of  shipbuilding  re¬ 
quirements  we  are  only  at  the  begin¬ 
ning. 

‘in  1914,  the  seagoing  American 
merchant  marine  comprised  only  391 
vessels,  of  1500  dead-weight  tons  and 
over,  totaling  1,660,679  dead-weight 
tons.  Today  our  seagoing  fleet,  of 
1500  dead-weight  tons  and  over,  totals 
1389  vessels  of  7,043,210  dead-weight 
tons.  All  told,  within  the  jurisdiction 
of  the  Shipping  Board,  including 
requisitioned  and  chartered  ships,  there 
are,  at  the  present  time,  2312  seagoing 
vessels  totaling  10,114,3.34  dead- weight 
tons.  Since  August,  1917,  nearly  4,- 
000,000  dead-weight  tons — to  be  exact, 
3,912336  dead-weight  tons — of  new 
shipping  have  been  launched,  and  2,- 
894,^10  dead-weight  tons  have  been 
completed  and  delivered  for  service. 
Nearly  nine  times  as  much  seagoing 
tonnage  has  been  built  in  the  United 
States,  this  year,  as  in  the  banner  pre¬ 
war  year  of  American  shipbuilding. 
This  is  only  the  beginning  of  a  pro¬ 
gram  calling  for  25,000,000  dead-weight 
tons.” 


Defines  Technical  Engrineer 

To  facilitate  the  work  of  the  engi¬ 
neering  division  of  the  United  States 
Emplo3mient  Service,  it  was  necessary 
to  have  a  workable  definition  of  the 
term  engineer  which  would  be  all-in¬ 
clusive  of  the  many  branches  of  tech¬ 


nically  trained  engineers  and  still  dis¬ 
tinguish  him  from  the  engine  driver  or 
flat  janitor.  The  definition,  which  is 
the  work  of  a  committee  of  engi¬ 
neers  appointed  by  the  Service  and 
headed  by  W.  H.  Finley,  president  of 
the  Chicago  &  Northwestern  Ry.  Co.,  is 
as  follows: 

“An  engineer  is  one  who  economically 
directs  man-power  and,  by  scientific  de¬ 
sign,  utilizes  the  forces  and  materials 
of  nature  for  the  benefit  of  mankind.” 


United  States  Highways  Council 
Lessens  Its  Activity 

A  telegram  has  been  sent  out  by  the 
United  States  Highways  Council,  an¬ 
nouncing  a  curtailment  in  its  control 
of  highway  construction  and  mainte¬ 
nance.  No  further  applications  need 
be  made  to  the  council  for  release  for 
highway  materials,  and  those  desiring 
them  should  follow  the  same  procedure 
as  before  the  war.  Even  in  cases  where 
the  council  has  refused  permission  to 
build  highways  this  refusal  is  no  longer 
in  force;  but  the  telegram  does  not 
affect  the  issuance  of  bonds  fqr  new 
construction,  as  this  phase  of  the  high¬ 
way  problem  has  been  taken  care  of 
by  the  Capital  Issues  Committee.  The 
text  of  the  telegram,  which  was  sent  to 
all  state  highway  departments,  follows : 

“The  United  States  Highways  Coun¬ 
cil  announces  that  no  further  applica¬ 
tions  need  be  made  to  it  for  approval  of 
highway  projects,  that  disapprovals 
previously  made  and  revoked,  and  pend¬ 
ing  applications  will  require  no  further 
action.  Procedure  as  to  securing  ma¬ 
terials  and  transportation  should  fol¬ 
low  normal  practice. 

“The  removal  of  restrictions  does  not 
affect  highway  bond  issues,  as  this 
question  of  finance  is  by  law  under  con¬ 
trol  of  the  Capital  Issues  Committee, 

“State  highway  departments  wdll  not 
be  asked  to  submit  programs  for  next 
year’s  work.” 

This  action  has  been  taken  as  a 
result  of  the  general  release  of  bi¬ 
tuminous  road  materials  by  the  Fuel 
Administration  and  the  general  release 
of  other  materials,  except  steel,  by  the 
War  Industries  Board.  The  use  of 
steel  in  highway  structures  is  still  un¬ 
der  restriction,  and  it  is  impracticable 
at  this  time  to  furnish  information  con¬ 
cerning  the  future  control  of  the  use 
of  this  material  for  road  purposes. 


Housing  Association  to  Hold 
Conference  in  Boston 
The  National  Housing  Association 
will  hold  its  sev.nth  conference  on 
housing  in  America  at  the  Copley 
Plaza  Hotel,  Boston,  .Nov.  26-27. 
Among  the  subjects  to  be  discussed  are 
“Government  Ownership  of  Homes,” 
“Reconstruction  and  Housing,”  “Rent 
Profiteering,”  “Labor  and  Housing”  and 
“Management  of  Industrial  Housing 
Projects.” 


Reconstruction  Discussed  at  City 
Managers*  Convention 

Problems  of  reconstruction  and  meas¬ 
ures  for  insuring  a  safe  return  of 
cities  to  a  peace  basis  hehi  a  prominent 
place  in  the  discussions  at  the  fifth 
annual  convention  of  city  managers 
held  at  Roanoke,  Va.,  Nov.  6-8. 

On  the  first  afternoon  of  the  conven¬ 
tion  Myron  H.  West,  president  of  the 
American  Park  Builders’  Association, 
delivered  ai^  address  on  “City  Planning 
for  After-War  Conditions.” 

At  a  dinner  given  by  the  Roanoke 
Chamber  of  Commerce  lx)uis  E.  Wilson, 
New  York  f’ity,  general  manager  of 
the  American  City  Bureau,  delivered  a 
paper  on  “Establishing  and  Maintain¬ 
ing  the  Commission-Manager  Govern¬ 
ment.”  At  another  session  of  the  con¬ 
vention  R.  S.  Childs,  United  States 
War  Department,  contributed  a  paper 
on  “Uncle  Sam’s  Call  to  City  Man¬ 
agers,”  advocating  careful  planning  for 
the  return  of  the  city  to  a  peace  basis. 

At  a  luncheon  session  O.  E.  Carr, 
city  manager,  Springfield,  Ohio,  dis- 
cu.ssed  “Progress,  Prospects  and  Pit- 
falls  of  the  New  Profession,”  basing 
his  conclusions  on  five  years’  experience 
in  the  management  of  cities.  Mr.  Carr 
pleaded  for  a  sane  working  out  of  the 
manager  idea  and  careful  administra¬ 
tion. 

The  last  day  of  the  convention  in¬ 
cluded  the  most  important  round-table 
discussion  of  the  meetings.  Duties  and 
problems  of  a  city  manager,  the  finance 
department,  the  public  welfare  depart¬ 
ment,  the  public  service  department 
and  the  public  utilities  department 
were  included  in  the  subjects  of  dis¬ 
cussion. 

The  following  officers  were  elected: 
President,  C.  A.  Bingham.  Waltham. 
Mass.;  vice-president,  H.  H.  Sherer, 
Glencoe,  Ill.;  secretary  and  treasurer, 
H.  G.  Otis,  Auburn,  Maine. 


Atlantic  Coast  Shipbuilders  Meet. 
With  Piez  in  Chair 

Under  the  chairmanship  of  Charles 
Piez,  vice-president  of  the  Emergency 
Fleet  Corporation,  the  Atlantic  Coast 
Shipbuilders*  Association  held  a  quar¬ 
terly  meeting  at  the  Bellevue-Stratford 
Hotel,  Philadelphia,  Nov.  14.  On  invi¬ 
tation,  most  of  the  members  of  the  So¬ 
ciety  of  Naval  Architects  and  Marine 
Engineers  were  present  at  the  meeting. 
No  association  business  was  transacted, 
but  the  present  shipbuilding  situation 
was  discussed  quite  openly.  Mr.  Piez 
and  Admiral  F.  T.  Bowles,  Lieutenant 
Commander  Stevenson  "Taylor  and 
Homer  L.  Ferguson,  of  Newport  News, 
wrere  among  those  taking  part  in  the 
discussion. 

Mr.  Piez  said  that  no  cancellation  of 
steel-ship  contracts  was  in  prospect. 
At  only  one  yard  have  orders  been  can¬ 
celed,  and  even  that  yard  has  enough 
work  ahead  to  run  well  into  1920.  All 
other  yards  have  enough  Emergency 
Fleet  contracts  to  keep  busy  through¬ 
out  1919  and  through  part  of  1920. 
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Kconomy  will  now  have  to  take  the 
place  of  speed  in  the  shipyard,  he  said, 
and  this  means  a  return  to  the  peace¬ 
time  relations  of  shipyards  as  soon  as 
possible.  The  only  opportunity  for  re¬ 
adjustment  probably  is  in  the  sizes  of 
the  ships  to  be  built. 

Admiral  Bowles  and  Lieutenant  Com¬ 
mander  Taylor  spoke  in  favor  of  an 
American  registry  for  shipping.  A  bill 
lias  already  been  introduced  in  Con¬ 
gress  to  provide  the  machinery  for  this. 


Engineering  Education  Society 
To  Meet  with  British  Mission 

A  joint  meeting  of  the  British  edu¬ 
cational  mission  to  the  United  States 
and  the  Society  for  the  Promotion  of 
Engineering  Education  will  be  held  at 
the  Massachusetts  Institute  of  Tech¬ 
nology,  Cambridge,  Mass.,  Dec.  6-7. 
The  principal  topics  for  discussion  will 
be  “The  Organization  of  Engineering 
Education  in  Great  Britain  and  the 
United  States,”  “The  Effect  of  the  War 
on  Engineering  Education  in  Great 
Britain  and  the  United  States”  and 
“The  Liberal  Element  in  Engineering 
Education.” 

Each  discussion  will  be  led  by  a  mem¬ 
ber  of  the  British  mission  representing 
Great  Britain  and  by  a  member  of  the 
Society  for  the  Promotion  of  Engineer¬ 
ing  Education,  including  Charles  S. 
Howe,  president.  Case  School  of  Ap¬ 
plied  Science;  Dr.  C.  R.  Mann,  Massa¬ 
chusetts  Institute  of  Technology  and 
f'arnegie  Foundation  for  the  Advance¬ 
ment  of  Teaching,  and  Prof,  George  F. 
Swain  of  Harvard  University. 


United  States  Public  Health 
Reserve  Authorized 
Congress  has  passed  and  the  Presi¬ 
dent  has  signed  a  joint  resolution  pro¬ 
viding  for  a  reserve  of  the  United 
States  Public  Health  Service.  The 
resolution  was  originally  introduced 
in  Congress  in  June,  1917.  Its  scope 
was  subsequently  enlarged,  but  the 
resolution  as  finally  passed  seems  to 
he  more  restricted  than  in  its  earlier 
stages.  It  authorizes  the  President  to 
commission,  for  five  years,  officers  in 
the  United  States  Public  Health  Serv¬ 
ice  Reserve  who  pass  examinations  pre¬ 
scribed  by  the  President,  these  officers 
to  form  “a  reserve  for  duty  in  the  Pub¬ 
lic  Health  Service  in  time  of  national 
emergency.”  None  of  the  officers  com¬ 
missioned  shall  have  higher  rank  than 
that  of  assistant  surgeon  general.  The 
reserve  officers  “shall  be  distributed  in 
the  several  grades  in  the  same  propor¬ 
tion  as  now  obtains  among  the  commis¬ 
sioned  medical  officers  of  the  United 
States  Public  Health  Service,  and  shall 
at  all  times  be  subject  to  call  to  active 
duty  by  the  Surgeon  General,  and  when 
on  such  active  duty  shall  receive  the 
same  pay  and  allowances  as  are  now 
provided  by  law  and  regulation  for  the 
commissioned  medical  officers  in  the 
said  regular  commissioned  Medical 
Corps.” 


National  Highways  Bill 
Introduced  in  Senate 

A  bill  providing  for  the  taking  over, 
improvement,  relocation,  construction 
and  maintenance  of  a  system  of  na¬ 
tional  and  state  highways,  to  facilitate 
the  movement  of  troops,  equipment, 
munitions  and  supplies,  has  been  in¬ 
troduced  in  Congress  by  Senator  Cham- 
lierlain.  The  bill  if  passed  will  author¬ 
ize  and  direct  the  Secretary  of  War  to 
take  over  a  comprehensive  system  of 
roads  throughout  the  United  States, 
with  the  primary  purpose  of  maintain¬ 
ing  roads  for  the  movement  of  military 
forces  and  equipment. 

When  the  chief  consideration,  mili¬ 
tary  expediency,  has  been  served,  the 
roads  are  to  be  selected  further  with 
reference  to  their  utility  in  the  trans¬ 
portation  of  mail,  facilitating  inter¬ 
state  and  foreigrn  commerce,  aiding  ag¬ 
ricultural  and  manufacturing  pursuits, 
and  promoting  the  general  welfare  of 
the  people.  The  Secretary  of  War  is 
instructed  to  confer  with  the  authori¬ 
ties  of  the  several  states,  to  the  end 
that  unnecessary  duplication  of  high¬ 
ways  may  be  avoided  and  that  non¬ 
military  highways  may  be  located 
strategically  w’herever  such  location  is 
reasonably  possible. 


Engineers  Pay  Honor  to 
Ambrose  Swasey 

A  dinner  in  honor  of  Ambrose 
Swasey,  of  Cleveland,  who  has  recently 
made  an  additional  gift  of  SI 00,000  to 
the  Engineering  Foundation,  as  men¬ 
tioned  in  Engineering  News-Record  of 
Oct.  17,  p.  735,  took  place  at  the  Engi¬ 
neers’  Club  in  New  York  City  on  the 
evening  of  Nov.  14.  The  dinner  was 
given  by  the  United  Engineering 
Society,  and  the  president  of  that 
Society,  Charles  F.  Rand,  presided.  In 
his  opening  remarks  Mr.  Rand  stated 
that  the  United  Engineering  Society, 
as  the  representative  of  the  four 
Founder  societies  (the  several  societies 
of  civil,  mining,  mechanical  and  elec¬ 
trical  engineers)  now  holds  and  admin¬ 
isters  for  the  benefit  of  the  engineering 
profession  property  valued  at  about 
$2,700,000.  _ 

British  Imperial  Water-Power 

A  committee  of  British  engineers 
headed  by  Sir  Dugald  Clerk  declares 
that  rapid  development  of  the  empire’s 
latent  resources  is  imperative  to  en¬ 
able  it  to  recover  from  the  financial 
losses  of  the  war,  and  that  the  corner¬ 
stone  of  such  development  is  an  ample 
supply  of  cheap  power.  With  the  ex¬ 
ception  of  Canada,  South  Africa,  New 
Zealand  and  a  part  of  Australia,  the 
committee  finds  that  no  systematic  at¬ 
tempt  has  been  made  even  to  investi¬ 
gate  the  latent  water-power  resources  of 
the  British  possessions.  The  committee 
roughly  estimates  the  potential  water 
power  of  the  Empire  at  50,000,000  to 
70.000,000  horsepower,  only  a  small  per¬ 
centage  of  which  has  been  developed. 


Naval  Architects'  .tu«.  i, 

(Continued  from  /Hif/, 
sion,  led  up  to  conclusions  hi;  ■  ivor- 
able  to  this  type  of  vessel  .  new 
light-weight  aggregate  ha.>^  ,le  it 
possible  to  reduce  the  weigl  -  f  con¬ 
crete  even  below  the  110  lb.  cubic 
foot  reported  heretofore,  the  resent 
figure  being  under  100  lb.  \  veicht 
efficiency  of  60%  is  obtained  iv  T.'.OO- 
ton  tanker,  as  compared  with  ,  for 
a  wood  ship  and  63  to  56%  fc  ;;  ship 
of  ordinary  concrete,  steel  ship,  show¬ 
ing  approximately  70  per  cent. 

Considering  strength,  taking  into  ac¬ 
count  calculation  as  well  as  the  ex¬ 
cellent  performance  of  the  “Faith,”  the 
concrete  ship  must  be  regarded  as  the 
equal  of  the  steel  ship,  in  Mr.  Wig’s 
view.  Furthermore,  its  frictional  re¬ 
sistance  is  no  greater  than  that  of  the 
steel  vessel.  Nevertheless,  the  future 
of  the  concrete  ship  cannot  be  predicted 
at  present,  as  we  do  not  yet  know  from 
experience  that  the  saving  in  first  cost 
can  be  made  large  enough  to  counter¬ 
balance  the  reduced  carrying  efficiency 

New  Shipbuilding  Equipment 

Larger  capacity  of  yards  building 
naval  vessels  has  been  urgently  needed 
during  the  past  few  years,  in  view  of 
the  present  navy  program  and  that  con¬ 
templated  by  the  naval  authorities  for 
the  immediate  future.  How  this  re¬ 
quirement  is  being  met  was  reviewed 
briefiy  by  Naval  Constructor  S.  M 
Henry  under  the  title  “Recent  Develop 
ments  in  Shipyard  Plants.”  Building 
berths  are  laid  out  for  a  maximum  ship 
1000  X  110  ft.  The  supports  are  of  con¬ 
crete,  with  cambered  slope  averaging 
i  ;  per  foot;  bridge  cranes  over  the 
berths  are  provided  for  handling  ship 
material.  One  building  berth  of  the 
dry-dock  type  has  been  constructed, 
capable  of  floating  a  vessel  at  drafts 
up  to  20  feet. 

Why  the  “Unsinkable  Ship”  Sank 

Recent  dispatches  telling  of  the  loss 
of  the  “Lucia,”  a  ship  fitted  with  buoy¬ 
ancy  boxes  according  to  proposals  of 
W.  T.  Donnelly,  came  to  notice  in  con¬ 
nection  with  a  paper  by  Mr.  Donnelly 
describing  the  installation.  .Some  12,000 
wooden  boxes  placed  along  aides,  decks 
and  bulkheads  gave  this  9600-ton,  dead¬ 
weight,  vessel  an  artificial  buoyancy  of 
5500  tons,  providing  a  reserve  of  1140 
tons  when  the  entire  hold  was  flooded. 
The  double  bottom,  the  propeller  tun¬ 
nel  and  the  peaks  were  assumed  to  re¬ 
main  intact.  To  refute  charges  that 
the  ship  when  flooded  lacked  stability, 
the  author  gave  the  calculations  in  his 
paper.  This  latter  had  been  prepared 
before  the  vessel  was  sunk. 

Straight-Line  Ship  Forms  Found 
Advantageous 

Tests  by  Prof,  H.  C.  Sadler  and  T. 
Yamamoto  on  models  of  ships  designed 
with  straight-frame  shape  showed  that 
the  propulsive  resistance  is  about  the 
same  as  that  of  regular  ship-shape 
models,  ranging  from  2  to  3%  lower 
to  4  or  6%  higher. 


Engineers  mnst  bridge  the  gap  from  mar  to  peace 


w'as  necessary  to  postpone  the  openins 
n'eeting  of  the  club  season  one  month. 


AiroidinR  to  tank  experiments  re- 
porto.i  by  Naval  Constructor  William 
McKnt^e,  the  best  position  for  the 
parallel  middle  body  of  a  400-ft.  cargo 
ship  i'  that  which  places  its  center  43% 
of  the  length  aft  of  the  forward  per¬ 
pendicular.  The  length  of  middle  body 
used  in  the  tests  was  33%  of  the  ship’s 
length,  which  had  been  found  from 
previous  experiments  to  give  the  lowest 
resistance  at  the  speed  of  freight 
steamers. 

The  use  of  soft  wood  crushing  strips 
in  the  launching  cradles  of  heavy  ships, 
to  prevent  the  occurrence  of  undue  con- 
oentration  of  load  on  the  ways  at  the 
moment  when  the  stern  of  the  ship  en¬ 
ters  the  water,  was  recommended  by 
William  Gatewood  in  a  paper  entitled 
“Notes  on  Launching.”  Edward  Hop¬ 
kins,  reviewing  the  side-launching 
methods  used  on  the  Great  Lakes,  stated 
that  the  only  danger  in  the  method 
lies  in  giving  the  ways  too  small  a 
slope.  Practice  agrees  in  making  the 
slope  11  to  li  in.  per  foot,  or  twice  that 
used  in  end  launching. 

Other  Papers  and  Addresses 

The  plant  at  which  the  air  rock  drill 
was  developed  and  Ericsson’s  “Monitor” 
built,  the  Delamater  Iron  Works,  was 
treated  in  a  historical  paper  by  H.  P. 
.1.  Porter,  from  its  foundation  in  1838 
to  its  abandonment  in  1890.  Some  of 
the  methods  and  work  of  the  Tacoma 
and  Portland  yards  of  The  Foundation 
Co.  were  described  by  Carlos  de  Zafra 
in  a  paper  entitled  “Revival  of  Wooden 
Shipbuilding  as  a  War  Industry.”  H. 
R.  Sutphen,  in  “Structural  Steel  Stand¬ 
ardized  Cargo  Vessels,”  described  the 
development  of  the  Submarine  Boat 
Corporation’s  yard  at  Newark  Bay  and 
the  designing  and  fabricating  methods 
adopted  there.  Mathematical  problems 
arising  in  connection  with  the  study  of 
■synchronism  between  engine  speed  and 
hull  vibration  were  considered  by  N. 
W,  Akimoff  under  the  title  “Vibrations 
of  Beams  of  Variable  Cross-Sections.” 
The  great  Hog  Island  yard  was  de¬ 
scribed  by  W.  H.  Blood,  Jr.,  in  an 
elaborately  illustrated  paper. 

Serious  troubles  have  been  en¬ 
countered  in  the  operation  of  turbine 
reduction  gears,  it  was  stated  in  the 
discussion  of  Francis  Hodgkinson’s 
paper,  “Progress  in  Turbine  Ship  Pro¬ 
pulsion.”  W.  L.  R.  Emmet  stated  that 
thorough  investigation  of  the  troubles 
is  in  progress,  and  a  successful  solution 
is  hoped  for.  Excessive  tooth  pressures 
are  not  believed  to  be  a  factor,  as  he 
has  run  a  gear  of  the  rigid-frame  type 
continuously  for  1500  hours  at  tooth 
pressures  double  those  recommended 
by  Mr.  Hodgkinson. 


Personal  Notes 


Calendar 


Annual  Meetings 


Charles  P.  Richardson, 
assistant  engineer  of  track  elevation  of 
the  Chicago,  Rock  Island  &  Pacitic  Ry.. 
has  been  appointed  engineer  of  water 
service,  succeeding  J.  M.  Brown,  whose 
appointment  as  corporate  engineer  of 
maintenance  and  construction  is  noted 
elsewhere.  Mr.  Richardson,  who  was 
graduated  from  Dartmouth  College, 
began  railw-ay  work  in  1907  as  assist¬ 
ant  engineer  with  the  Missouri  Pacific 
R.R.  In  1909  he  became  assistant 
engineer,  and  in  1912  he  left  the 
Missouri  Pacific  to  take  the  post  from 
The  American  Road  Builders*  Asso-  which  he  is  now  promoted, 
ciation  will  hold  its  16th  annual  con¬ 
vention  in  New  York  City,  Feb.  25-28,  E.  L.  Williamson,  New  York 
inclusive.  The  place  of  meeting  will  be  City,  has  become  assistant  engineer 
the  Hotel  McAIpin,  and  the  program  for  the  Degnon  Contracting  Co.,  in  con- 
will  include  technical  sessions  every  nection  with  its  contract  with  the  Board 
forenoon  and  afternoon.  The  machinery  of  Water  Supply  of  New  York  City, 
exhibit  will  be  omitted,  as  it  was  last  for  Shandaken  Tunnel, 
year,  but  exhibits  by  means  of  photo¬ 
graphs  and  models  will  be  held.  Col.  Frederick  W.  Al- 

STAETTER,  Corps  of  Engineers, 
U.  S.  A.,  has  been  appointed  engineer 
of  the  Southeastern  Division,  with 
headquarters  at  Savannah,  Ga.,  suc¬ 
ceeding  Col.  John  Millis,  who  has  been 
transferred  to  the  office  at  Chicago,  as 
noted  elsewhere. 


\MERICA.V  ASSOCIATION  OF  STATE 
HIGHWAY  OFFICIALS:  A.  Pennls 
■Williams.  Morgantown.  W.  Va..  act¬ 
ing  secretary ,  Dec.  9  13,  Chicago. 

AMERICA.N  SOCIETY  OF  MECHAN¬ 
ICAL  ENGINEERS  29  West  39th 
St.,  New  York  City ,  Dec.  3-6,  New 
York. 

AMERICAN  PUBLIC  HEALTH  AS- 
SOCI.VTION :  126  Massachusetts 

Ave.,  Boston ;  Dec.  9,  Chicago. 

A.MERICAN  ROAD  BT'ILDERS’  AS- 
.‘^OCIATION;  1,'iO  Nassau  St.,  New 
York  City ;  Feb.  23-28,  New  York 
City. 


The  Detroit  Engineering  Society  was 
addressed  by  D.  L.  Turner,  chief  en¬ 
gineer  of  the  Public  Service  Commis¬ 
sion,  New  York  City,  at  the  meeting 
held  Nov.  15.  Mr.  Turner  read  a  paper 
on  “Subways  as  a  Means  of  Metro¬ 
politan  'Transportation,”  illustrated  with 
stereopticon  views. 


Ernest  G.  Willemin,  resi¬ 
dent  engineer,  Michigan  State  Highway 
Department,  with  headquarters  at 
Ionia,  Mich.,  has  been  commissioned  as 
a  first  lieutenant  in  the  Corps  of  En¬ 
gineers  and  assigned  to  duty  at  Camp 
A.  A,  Humphreys,  Virginia. 


The  Engineers’  Club  of  Philadelphia 
will  be  addressed  by  Charles  N.  Knight 
and  the  superintendent  of  the  aerial 
mail  service,  Washington,  D.  C.,  on 
“Aeronautics  and  the  Aeroplane  Service 
Now  in  Effect  Between  Washington  and 
New  York,”  at  the  weekly  luncheon  to 
be  held  Nov.  26.  Frank  T.  Miller,  office  engi¬ 

neer  of  the  assistant  to  vice-president 
The  Harvard  Engineering  Society  of  Southern  Ry.  System,  at  Wash- 

New  York  will  hold  a  meeting  Nov.  22.  mgton,  D.  C.,  has  been  appointed  engi- 
H.  E.  Breed,  first  deputy  commissioner,  in  charge  of  the  engineering  under 

New  York  State  Highway  Commission,  the  assistant  to  the  president,  at  Rich- 
will  give  an  illustrated  lecture  on  New  mond,  Va. 

York  State’s  highway  system  and  the 

problem  of  motor-truck  transportation.  John  P.  Greathead,  for¬ 
merly  section  engineer  for  the  Public 
The  Colorado  Association  of  Mem-  Service  Commission  on  the  New  York 
hers  of  the  American  Society  of  Civil  City  subways,  and  division  engineer  for 
Engineers  held  a  regular  meeting  Nov.  the  city  on  the  Philadelphia  subway. 
16  in  Denver,  at  which  Charles  W.  has  been  appointed  field  engineer  at 
Comstock  spoke  on  ’‘Development  of  Mare  Island,  California,  in  charge  of 
the  Modern  Military  Rifle.”  An  in-  plans  and  surveys, 
formal  dinner  preceded  the  meeting. 

M.  H.  McLeod,  general  manager 
The  Engineers*  Club  of  Trenton,  N.  and  chief  engineer  of  the  Canadian 
J.,  was  addressed  Nov.  14  by  Captain  Northern  Ry.,  with  office  at  Winnipeg. 
Blaise  of  the  French  High  Commission  Man.,  has  been  appointed  vice-president 
to  the  United  States,  who  spoke  on  of  operation,  maintenance  and  con- 
“French  Industrial  Effort  During  struction,  with  office  at  Toronto.  He 
War.”  Captain  Blaise’s  address  was  has  jurisdiction  over  the  entire  Ca- 
supplemented  by  war  motion  pictures,  nadian  Northern  system.  Mr.  McLeod 
On  account  of  the  influenza  epidemic  it  was  bom  in  Scotland  in  1857.  He  was 
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educated  at  Franklin,  Penn.,  and  en¬ 
tered  railway  service  in  1878  as  chain- 
man  on  the  Victoria  Ry.  For  the  next 
22  years  he  was  on  various  railroad  lo¬ 
cation  and  construction  in  Canada.  In 
1900  he  was  appointed  chief  engineer 
of  the  Canadian  Northern  Ry.,  and  in 
1907  he  was  also  made  general  man¬ 
ager. 

John  H.  Sawkinb  has  severed 
his  connection  with  Henry  Steers,  Inc., 
contracting  engineers.  New  York  City, 
to  become  assistant  professor  in  engi¬ 
neering  drawing,  surveying  and  de¬ 
scriptive  geometry  at  Union  College, 
Schenectady.  N.  Y. 

William  C.  Beuscher,  for¬ 
merly  city  engineer  of  West  New  York, 
N.  J.,  has  been  appointed  to  the  staff 
of  the  county  engineer  of  Hudson 
County,  N.  J. 

.1 .  M  .  Brown,  engineer  of  water 
service  of  the  Chicago,  Rock  Island  & 
Pacific  Ry.,  has  been  appointed  cor¬ 
porate  engineer  of  maintenance  and 
construction. 

E.  Roy  Wells,  civil  engineer, 
Aurora,  Ill.,  will  carry  on  the  business 
of  the  Wells  Engineering  Co.,  in  which 
he  was  a  partner  with  his  brother, 
Harry  L.  Wells,  whose  death  is  noted 
in  the  last  column  of  this  page. 

Col.  John  Millis,  Corps  of 
Engineers,  U.  S.  A.,  has  been  trans¬ 
ferred  from  the  office  at  Savannah,  Ga., 
where  he  has  served  as  engineer  of  the 
Southeastern  Division  since  1916,  to  the 
Chicago  office. 

W  .  F  .  R  E  c  H  has  been  appointed 
bridge  engineer  of  the  Chicago  & 
Alton  R.R.  and  other  railroads  in 
the  same  Government  operating  group, 
with  office  at  Chicago. 

S .  D .  Moses,  resident  engineer 
of  the  Southern  Ry.,  at  Alexandria, 
Va.,  has  been  appointed  superintendent 
of  buildings  and  structures  in  the  office 
of  the  assistant  to  the  president,  at 
Richmond,  Va. 

W.  C.  Wanoler,  assistant  city 
engineer  of  Dayton,  Ohio,  is  to  succeed 
Gwrge  F.  Baker  as  bridge  engineer  for 
the  city  engineering  department.  Mr. 
Baker  has  reported  for  duty  at  Camp 
A.  A.  Humphreys,  Virginia,  with  the 
rank  of  lieutenant. 

A .  J .  Wharf,  chief  engineer  of 
the  Peoria  &  Pekin  Union  Ry.,  with 
office  at  Peoria,  Ill.,  has  been  appointed 
assistant  chief  engineer  of  the  Chicago 
4  Alton  R.R.,  the  Chicago,  Peoria 
4  St.  Louis  R.R.,  the  Peoria  4  Pe¬ 
kin  Union  Ry.  and  the  Peoria  Rail¬ 
way  Terminal,  with  headquarters  at 
the  same  point.  Mr.  Wharf  has  been 
chief  engineer  of  the  Peoria  4  Pekin 
Union  for  the  last  five  years,  prior  to 


which  he  was  with  the  Union  Pacific 
R.R.  for  fourteen  years.  He  was 
graduated  from  the  University  of  Illi¬ 
nois  in  1898. 

Walter  H.  Taylor  has  been 
appointed  director  of  public  works  of 
Norfolk,  Va.,  by  the  city  manager. 

W.  E.  Nicholson,  assistant 
to  the  chief  engrineer  of  the  Norfolk 
Southern  R.R.,  has  been  appointed  chief 
engineer  for  Uie  corporation. 


Obituary 


Lieut.  Ward  H.  Ream,  com¬ 
pany  C,  2nd  Battalion,  305th  Engi¬ 
neers,  was  killed  in  action  on  the  west 
front  Oct.  4.  For  the  past  eight  years 
Lieutenant  Ream  had  been  a  bridge 
designer  for  the  Delaware,  Lackawanna 
4  Western  R.R.  Co.  He  had  attended 
the  Webb  Academy  of  Naval  Archi¬ 
tecture,  after  which  he  took  a  post¬ 
graduate  course  at  Columbia  Uni¬ 
versity. 

James  C.  Hallock,  formerly 
deputy  chief  engineer.  Board  of  Public 
Works,  Newark,  N.  J.,  died  in  Ecuador, 
Nov.  2,  in  his  60th  year.  Mr.  Hallock 
was  graduated  from  the  Rensselaer 
Polytechnic  Institute  in  1891  and  be¬ 
came  assistant  to  the  gfeneral  superin¬ 
tendent,  Troy  Steel  4  Iron  Co.,  Troy, 
N.  Y.  In  1893  he  was  employed  by' 
the  United  States  Coast  Survey  Corps, 
engaged  in  deepening  the  channel  of  the 
Hudson  River.  A  year  later  he  went 
to  Ecuador  as  Government  engineer 
and  surveyor  for  the  Province  of  Es- 
meraldas.  In  1896  he  went  to  San 
F rancisco,  where  he  practised  as  a  min¬ 
ing  engineer  until  1901,  when  he  be¬ 
came  general  manager  for  the  Southern 
Exploration  4  Commercial  Co.,  of 
Ecuador.  Afterward  he  became  di¬ 
rector  general  of  public  works  and 
chief  engineer  for  the  Government  of 
Ecuador.  Returning  to  this  country  in 
1906  he  became  engineer  in  charge  of 
the  work  on  the  Passaic  Valley  Flood 
District  Commission,  and  later  assist¬ 
ant  chief  engineer  of  the  State  Water- 
Supply  Commission.  He  entered  the 
service  of  the  City  of  Newark  in  1909 
and  became  chief  deputy  engineer  for 
the  Board  of  Public  Works  in  1910. 

A.  A.  Robinson,  formerly  vice- 
president  of  the  Atchison,  Topeka  4 
Santa  F4  Ry.,  and  later  president  of 
the  Mexican  Central  Ry.,  died  Nov.  7, 
at  the  age  of  74,  at  his  home  in  To¬ 
peka,  Kan.  Mr.  Robinson  was  bom  in 
Vermont,  and  was  graduated  as  a  civil 
engineer  from  the  University  of  Michi¬ 
gan  in  1869.  The  same  year  he  en¬ 
tered  the  employ  of  the  St.  Joseph  4 
Denver  City  R.R.  Two  years  later  he 
went  to  the  Santa  F4  system  as  assist¬ 


ant  engineer,  and  in  two  y.  ,  • 
was  made  chief  engineer.  Suhs.  .at  ntly 
he  became  successively  division  ‘-uper 
intendent,  superintendent  of  oridges 
buildings  and  water  service,  n  sisiant 
pneral  superintendent,  gener;.!  super¬ 
intendent,  general  manager  and  second 
vice-president.  During  his  connection 
with  the  Santa  Fe  he  had  charge  of 
the  construction  of  more  than  4500 
miles  of  lin?.  In  1893  he  left  the  .'^anta 
Fe  to  assume  the  presidency  of  the 
Mexican  Central  Ry.,  from  which  he 
retired  in  1906.  Mr.  Robinson  was  a 
member  of  the  American  Society  of 
Civil  Engineers  and  of  the  American 
Railway  Engineering  Association. 

T.  Aird  Murray,  .anitary  en¬ 
gineer,  Oakville,  Ont.,  died  recently  at 
Regina,  Sask.  Mr.  Murray  went  to 
Canada  about  10  years  ago,  after  a 
long  practice  of  his  profession  in  Great 
Britain.  He  was  born  at  Dumfries. 
Scotland,  in  1866.  He  was  consulting 
engineer  to  the  Saskatchewan  Govern¬ 
ment,  a  member  of  the  Canadian 
Society  of  Civil  Engineers,  and  past 
vice-president  of  the  Canadian  Public 
Health  Association.  He  was  also  a 
member  of  the  American  Public  Health 
Association. 

Augustus  William  New¬ 
el  l  ,  J  r  . ,  who  was  a  surveyor  on  the 
Massachusetts  state  survey  of  the  Cape 
Cod  Canal,  and  on  Government  work  in 
Idaho,  Arizona  and  elsewhere,  died  Oct. 
26.  Mr.  Newell  had  traveled  quite  ex¬ 
tensively,  his  last  work  being  on  rail¬ 
road  location  in  Western  Haiti  and 
irrigation  canal  surveys  in  Santo  Do¬ 
mingo.  He  was  a  brother  of  Prof.  F. 
H.  Newell  of  the  department  of  civil 
engineering.  University  of  Illinois. 

Shirley  Onderdonk,  civil 
engineer  and  contractor  of  New  York, 
died  in  that  city  Nov.  16,  at  the  age 
of  46.  After  his  graduation  from  Yale 
University  Mr.  Onderdonk  joined  his 
father  in  the  contracting  business,  and 
later  became  associated  with  the  New 
York  Tunnel  Co.  He  was  employed 
several  years  ago  by  the  Government 
in  the  dredging  of  Ambrose  Channel  at 
the  mouth  of  New  York  harbor.  He 
had  been  in  charge  of  the  construction 
of  subway  tunnel  work  under  the  East 
River. 

Harry  Lewis  Wells,  city 
engineer  of  Aurora,  Ill.,  and  county 
surveyor  of  Kane  County,  died  Nov.  7, 
at  the  age  of  33.  He  had  been  engaged 
in  municipal  and  drainage  engineering 
in  that  district  for  the  past  ten  years. 
He  was  a  partner  with  his  brother. 
E.  Roy  Wells,  in  the  Wells  Engineer¬ 
ing  Co.,  Aurora  and  Geneva,  Ill. 

John  T.  Huetter,  president 
of  the  Huetter  Construction  Co.,^  Spo¬ 
kane,  Wash.,  died  in  that  city  Nov.  6 
following  an  accident.  Mr.  Huetter 
was  62  years^  of  age. 
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Lumber  Association  to  Study 
Kconomic  Conditions 

Proposed  that  Board  of  Direction  be 

Authorized  to  Increase  Assessment 

to  Cover  Cost  of  Study 

For  the  purpose  of  extending  its  ac¬ 
tivities  the  National  Lumber  Manufac¬ 
turers’  Association  has  issued  a  call  on 
the  affiliated  regional  associations  for 
larger  assessments.  It  is  proposed  by 
the  executive  committee  that  the  board 
of  directors  assemble  Dec.  16,  and  that 
they  authorize  that  the  rate  be  2c.  per 
thousand  feet  for  the  first  three  months 
of  1P19,  increasing  ic.  every  three 
months  until  the  rate  is  11c.,  and  to 
continue  at  that  rate. 

The  executive  committee,  at  its  meet¬ 
ing  Oct.  24,  concluded  that  national  and 
international  conditions  demand  wider 
activities,  for  the  following  reasons: 
The  economic  conditions  of  the  world 
are  completely  upset  by  reason  of  war 
conditions;  the  policies  of  nations  are 
now  being  considered  and  changed  to 
conform  to  war  needs  and  to  economic 
evolution ;  the  life  and  the  future  of  all 
industry  are  being  affected  and  molded, 
and  the  lumber  industry  to  no  less  ex¬ 
tent  than  any  other. 

Industries  Must  Thrive 

It  is  asserted,  furthermore,  that 
the  costs  of  war  pyramided  and 
accumulated,  requiring  drastic  methods 
of  taxation,  thus  creating  additional 
burdens  to  industry,  which  in  some 
cases  are  destructive  of  incomes;  the 
governments  of  the  world,  in  order  tfiat 
they  themselves  may  live,  desire  indus¬ 
try  to  thrive  and  consequently  require 
the  best  informed  counsel  from  indus¬ 
tries;  post-war  conditions  require  the 
cooperation  of  industries  within  them¬ 
selves  and  with  the  Government  to  aid 
in  reconstruction. 

The  essential  character  of  the  lum¬ 
ber  industry  as  an  instrument  of  war 
was  a  live  issue,  and  the  essential 
character  of  the  industry  as  a  post-war 
business  will  be  a  dominant  subject 
soon;  the  necessity  of  having  the  facts 
of  the  industry  was  never  so  great  as 
it  is  now  and  as  it  will  be  in  the  near 
future;  none  of  these  efforts  can  be  un¬ 
dertaken  by  the  individual  in  the  in¬ 
dustry;  the  regional  associations  can¬ 
not  make  a  national  survey  of  the  con¬ 
ditions  of  the  industry  and  cany  on 
this  work  as  effectively  as  it  can  be 
done  by  concerted  national  effort,  sup¬ 
ported  by  the  allegiance  of  the  whole 
industry. 

Therefore,  thefcommittee  asserts,  the 
mational  association  cannot  protect  the 
individuals  in  the  industry  or  the  re- 
cionals  without  sufficient  funds  to  sus- 
’ain  its  services. 


Reconstruction  Problems  Will  Receive  Close 
Study  at  Atlantic  City  Conference 

Questions  Sent  Out  Cover  Post-War  Labor,  Material  Supply  and 
Marketing  Problems  and  Government  Control 


Reconstruction  problems,  covering  la¬ 
bor,  materials,  marketing,  and  Gov¬ 
ernment  control,  will  receive  attention 
at  the  war  emergency  and  reconstruc¬ 
tion  conference  of  War  Service  Com¬ 
mittees  at  Atlantic  City  next  month. 
It  is  announced  that  problems  of  special 
interest  to  each  of  the  committees,  num¬ 
bering  350  or  more,  will  be  discussed 
at  separate  meetings.  A  list  of  ques¬ 
tions  has  been  distributed,  embodying 
suggestions  for  the  deliberations  of 
each  individual  committee  on  Dec.  3, 
when  they  meet  as  separate  units.  Fur¬ 
ther  discussion  of  the  questions  will 
follow  at  35  group  meetings  scheduled 
for  Dec.  4,  5  and  6. 

It  is  expected  that  these  deliberations 
will  result  in  a  concrete  program, 
formulated  by  the  business  men  of  the 
United  States,  for  the  solution  of  the 
problems  of  the  reconstruction  period. 
The  announcement  that  accompanies 
the  list  of  questions  states  that  they 
are  suggestive  and  not  exhaustive,  and 
that  the  general  committee  will  be  dis¬ 
appointed  if  the  members  of  the  in¬ 
dividual  committees  do  not  suggest 
other  subjects  which  can  be  discussed 
with  profit. 

It  is  stated  that  the  committees  have 
been  appointed  for  the  period  of  the 
war.  This  period  is  interpreted  as  ex¬ 
tending  until  the  peace  treaty  has  been 
signed. 

Subjects  of  Discussion 

The  following  are  some  of  the  ques¬ 
tions  proposed  for  consideration: 

What  legal  methods  or  means  could 
be  introduced  in  the  crafts  better  to 
stabilize  prices,  during  the  reconstruc¬ 
tion  period,  affected  by  the  following: 
(a)  Inventories  on  hand;  (b)  orders 
placed  at  war  prices  but  not  delivered; 
(c)  labor  costs  and  conditions;  (d)  in¬ 
creased  taxes;  (e)  increased  rates  of 
interest;  (f)  an  estimated  increased  de¬ 
mand  for  nonwar  materials  restricted 
during  the  war  period;  (g)  will  an  in¬ 
creased  production  of  your  commodity 
increase  the  price  of  material  or  labor, 
or  will  a  controlled  redistribution  of 
material  and  labor  from  war  industries 
prevent  such  an  increase?  (h)  discuss 
the  practice  of  the  sale  of  commodities 
at  a  price  less  than  the  cost  of  produc¬ 
tion;  its  injury  and  disturbance  on  the 
industries  and  the  ultimate  consumer; 
what  methods  would  you  suggest  to 
remedy  this  evfl?  (i)  if  the  Government 
sees  fit  to  dispose  of  used  materials 


and  products  in  the  open  market,  what 
effect  will  it  have  on  your  production 
and  the  sale  of  new  goods?  At  home? 
Abroad?  (j)  if  it  is  not  advisable  for 
the  Government  to  sell  these  goods  on 
hand,  either  home  or  abroad,  what 
shall  it  do  with  them?  (k)  in  this  con¬ 
nection,  what  point  of  contact  should 
business  interests  have  with  the  Gov¬ 
ernmental  departments  in  the  sale  or 
disposition  of  these  various  commodi¬ 
ties? 

What  is  your  financing  problem  dur¬ 
ing  the  reconstruction  period?  Do  you 
recommend  Governmental  aid?  Is  fi¬ 
nancial  legislation  needed?  Should  the 
Capital  Issues  Committee  be  continued 
during  this  period? 

What  method  would  you  suggest  for 
the  cancellation  of  Government  war  or¬ 
ders  with  your  craft  that  would  create 
the  least  amount  of  hardship  for  the  in¬ 
dustries  and  permit  a  readjustment  to 
normal  commercial  conditions? 

Have  you  any  suggestions  to  make 
as  to  the  continuation  of  the  War  In¬ 
dustries  Board  or  any  of  its  divisions, 
or  any  other  Governmental  departments 
during  the  period  of  reconstruction — 
such  board  or  departments  to  have  the 
authority  to  control  materials  and  regu¬ 
late  prices.  If  so,  for  what  period? 

What  intelligent  control  of  materials 
during  the  reconstruction  period  could 
the  War  Service  Committee  suggest 
which  would  prevent  an  over  or  under 
supply  and  avoid  a  demoralization  of 
the  market?  Should  this  be  controlled 
by  the  crafts  or  by  a  Governmental 
agency? 

The  value  of  a  uniform  method  of 
cost  accounting  for  the  individual 
(Covelndfd  on  page  96 i) 

Road  Machinery  Manufacturers 
Have  War  Service  Committee 

A  war  service  committee  of  the 
manufacturers  of  road  machinery  has 
just  been  certified  to  the  Government 
by  the  Chamber  of  Commerce  of  the 
United  States.  Nearly  400  war  service 
committees,  representing  as  many  in¬ 
dustries,  already  have  been  formed  and 
have  been  accepted  by  the  War  Indus¬ 
tries  Board  and  by  other  Government 
departments.  The  road  manufacturers’ 
committee  consists  of  the  following: 
W.  R.  Wilson,  American  Road  Machin¬ 
ery  Co.,  Kennett  Square,  Penn.,  chair¬ 
man;  S.  T.  Henry,  Western  l^eeled 
Scraper  Co.,  Aurora,  Ill.,  secretary;  S. 
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F.  Beatty,  Austin  Manufacturing  Co., 
Chicago,  III.;  Roy  E.  Adams,  J.  D. 
Adams  &  Co.,  Indianapolis,  Ind.;  C.  O. 
Wold,  The  Russell  Grader  Mfg.  Co., 
Minneapolis,  Minn. 


Reconstruction  Conference 

(Concluded  from  page  963) 
manufacturer  and  the  craft  as  a  whole. 
What  suggestions  of  the  conservation 
division  made  to  your  craft  might,  with 
financial  profit  to  your  craft,  be  con¬ 
tinued  during  the  readjustment  period? 
Is  it  possible  to  maintain  a  conservation 
schedule  after  the  war,  without  legis¬ 
lative  authority? 

What  methods  and  practices,  other 
than  those  your  craft  has  already  in¬ 
troduced,  would  simplify  production, 
save  materials,  eliminate  wasteful  prac¬ 
tices,  reduce  the  number  of  styles,  with¬ 
out  destroying  individual  creativeness? 

What  effect  will  foreign  competition 
have  on  your  business?  Will  it  in¬ 
crease  or  decrease  your  production? 

What  disposition  should  be  made  by 
the  Government  of  her  merchant  ma¬ 
rine? 

Would  you  recommend  the  appoint¬ 
ment  of  a  committee  of  United  States 
manufacturers  to  confer  with  similar 
committees  from  our  allies,  to  learn  of 
their  plans  for  protecting  industry  dur¬ 
ing  tte  reconstruction  period?  Also 
to  obtain  information  regarding  com¬ 
modities  and  supplies  needed  by  them 
and  ourselves  during  this  period? 

When  the  demobilization  of  military 
forces  takes  place,  how  can  these  men 
best  be  returned  to  their  former  indus¬ 
trial  pursuits,  and  how  will  it  affect 
your  labor  situation? 

What  suggestions  have  you  to  make 
to  encourage  and  stimulate  public  work, 
such  as  the  building  of  roads,  pave¬ 
ments,  water  and  sewer  extension,  the 
construction  of  public  buildings,  school 
houses,  etc.?  What  effect  will  it  have 


Important  Key  Industries 
Shown  at  Exposition 

London  Exhibit  Aims  at  Future  De¬ 
velopment  in  England  and  Shows 
Progress  Made  During  War 

The  Key  Industries  Exhibition  held 
in  London  during  October  had  as  its  ob¬ 
ject  the  preservation,  protection  and 
future  development  of  the  vital  indus¬ 
tries  of  Great  Britain,  according  to 
Philip  B.  Kennedy,  commercial  attachd 
in  London,  in  a  recent  issue  of  Com¬ 
merce  Reports.  The  exhibition  was 
held  under  the  auspices  of  the  Tariff 
Reform  League,  and  illustrated  what 
the  English  industries  had  accomplished 
during  the  war  in  developing  the  manu¬ 
facture  of  essential  commodities  which 
had  formerly  been  almost  completely 
controlled  by  Germany.  The  exhibition 
will  subsequently  be  transferred  to 
other  industrial  centers. 

The  recent  Scientific  Products  Exhi¬ 
bition,  it  is  stated,  dealt  with  the  scien¬ 
tific  aspects  of  the  question  from  an 
educational  point  of  view,  but  the  stated 
aim  of  the  industries  exhibition  was 
to  illustrate  the  organization  side.  By 
organization  is  meant  the  Government 
action  for  the  future  protection  of  llhe 
firms  which  have  put  capital  and 
energy  into  the  development  of  these 
key  industries.  The  term  “key  indus¬ 
tries”  is  applied  to  those  which  in  them¬ 
selves  are  relatively  small,  but  are  of 
vital  importance  to  the  development  of 
greater  industries. 

German-Controlx£d  Industries 

A  typical  example  is  presented  by  the 
dye  industry  in  its  relation  to  explo¬ 
sives,  also  by  the  manufacture  of  the 
Bosch  magnetos,  which  prior  to  the  war 
were  manufactured  entirely  in  Stutt¬ 
gart,  Germany,  and  were  used  almost 
exclusively  for  airplanes,  submarines 
and  motor  cars.  It  is  stated  that  mag- 
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Bridge  and  Structural  Output 
43  Per  Cent.  Contracted  For 

The  records  of  the  Bridge  anj  .S‘ruc. 
tural  Society,  as  collected  by  iu.  sec¬ 
retary,  show  that  during  October.  I'Jis 
43%  of  the  entire  capacity  .,f  the 
bridge  and  structural  shops  of  the 
country  was  contracted  for. 


Business  Notes 


The  Walter  A.  Zelnicker  Supply  Co., 
St.  Louis,  Mo.,  announces  the  appoint¬ 
ment  of  R.  H.  Wilson,  recently  repre¬ 
senting  the  company  in  Houston,  Tex., 
as  assistant  to  the  president,  with  of¬ 
fice  in  St.  Louis.  E.  0.  Griffin  suc¬ 
ceeded  Mr.  Wilson  at  HousLm. 

C.  Nesbit  Duffy  has  accepted  the  po¬ 
sition  of  vice-president  of  the  Visayan 
Refining  Co.,  Manila,  P.  I.,  one  of  the 
largest  c'ocoanut  oil  companies  in  the 
Philippine  Islands.  He  was  formerly 
vice-president  of  the  Manila  Electric 
Railroad  and  Light  Company. 

J.  C.  Rockwell,  the  present  general 
managrer  of  the  Manila  Electric  Rail¬ 
road  and  Light  Co.,  has  been  placed  in 
full  charge  of  the  company’s  affairs 
in  Manila  by  the  J.  G.  White  Manage¬ 
ment  Corporation,  New  York,  operat¬ 
ing  the  property. 

Arthur  R.  Calvo,  for  the  past  five 
years  manager  of  sales  of  the  Permutit 
Co.,  has  resig^ned  to  become  an  officer 
and  director  of  the  Hercules  Engineer¬ 
ing  Corporation  and  its  affiliated  in¬ 
terests,  the  Electrolytic  Engineering 
Corporation  and  the  Technical  Prod¬ 
ucts  Company. 


on  the  labor  market?  In  this  connec¬ 
tion  consider  the  building  progrram  in 
the  United  States  and  especially  the 
utilization  or  destruction  of  new  plants 
built  for  war  purposes.  Location  of 
convalescent  and  reconstruction  hos¬ 
pitals  near  industrial  centers,  so  that 
these  men  can  be  trained  in  the  facto¬ 
ries  nearest  to  the  hospitals  without 
creating  new  vocational  schools. 


General  Goethals  in  Charge  of 
War  Contract  Cancellation 

Major  General  Goethals  has  been 
placed  in  charge  of  adjusting  cancel¬ 
lation  of  War  Department  contracts. 
These  adjustments  and  cancellations 
will  be  made  in  accordance  with  the 
views  of  the  War  Industries  Board,  and 
only  orders  griven  since  Oct.  1  or  those 
regarding  which  the  contractor  states 
in  writing  that  no  disturbance  of  labor 
will  be  caused,  may  be  canceled  without 
reference  to  General  Goethals,  it  is 
stated.  Contractors  are  cautioned,  how¬ 
ever,  that  no  new  labor  may  be  en- 
gaged  on  pending  war  work,  and  that 
no  new  subcontracts  shall  be  let  with¬ 
out  the  approval  of  General  Goethals. 


netos  which  have  been  perfected  in 
Great  Britain  during  the  war  are  such 
that  it  will  be  neither  necessary  nor 
probable  for  the  demand  to  revert  to 
Germany.  Optical  glass  is  another  key 
industry,  making  the  country  indepen¬ 
dent  of  Germany  for  ordinary  glass  and 
for  glass  used  in  telescopes,  search¬ 
lights,  periscopes,  etc.  The  manufac¬ 
ture  of  tungsten  for  use  in  making 
high-speed  steel,  and  nickel  for  armor 
plate,  as  well  as  manganese,  lead, 
graphite,  spelter,  rubber  and  antimony, 
were  representatives  of  other  key  in¬ 
dustries  or  materials  that  were  ex¬ 
hibited.  All  of  these  essential  key 
products,  the  raw  materials  of  which 
are  largrely  produced  in  the  British  Em¬ 
pire,  had  been  manufactured  in  Ger¬ 
many  and  resold  to  Great  Britain. 

The  British  Government  has  already 
taken  measures  to  protect  many  of 
these  essential  materials  through  Par¬ 
liamentary  action.  From  this  it  is  be¬ 
lieved  that  it  will  be  difficult,  if  not  im¬ 
possible,  for  Germany  to  recover  any 
of  its  former  control.  The  exhibition 
was  an  object  lesson  in  the  country's 
progress  toward  complete  independence. 


Trade  Pubucations 


The  Duplex  Engine  Governor  Co., 
Inc.,  36  Flatbush  Ave.,  Brooklyn,  N.  Y., 
has  issued  bulletin  101,  describing  and 
illustrating  its  Duplex  and  Simplex 
precision  governors,  for  gas  and  graso- 
lene  engines  and  motor  trucks. 

The  Independent  Pneumatic  Tool  Co.,  j 
Chicago,  Ill.,  has  issued  a  folder  il-  j 
lustrating  and  describing  pneumatic  j 
drills  and  hammers  manufactured  by 
the  company.  The  folder  bears  a  no¬ 
tice  to  the  effect  that,  at  the  suggestion 
of  the  United  Stato  Government,  to 
conserve  material  and  increase  the  pro¬ 
duction  of  pneumatic  tools  for  war  pur¬ 
poses,  a  number  of  types  and  sizes  have 
been  eliminated,  and  only  the  essential 
types  have  been  retained.  The  com¬ 
pany  believes  that  the  sizes  and  types 
retained  will  meet  all  requirements. 


